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GLOSSARY  OF  ABBREVIATIONS 


Ag  Silver 

AIC  Acceptable  Intake  Value  for  Chronic  Exposure 

AIS  Acceptable  Intake  Value  for  Subchronic  Exposure 

ARAR  Applicable  or  Relevant  and  Appropriate  Requirements 

As  Arsenic 

AWQC  Ambient  Water  Quality  Criteria 

B  analyte  detected  in  method  blank  associated  with  sample  and  in 

sample  itself 
Be  Beryllium 

BLS  Below  Land  Surface 

Cd  Cadmium 

CD  I  Chronic  Daily  Intake 

CERCLA  Comprehensive  Environmental  Response  Compensation  Liability  Act 

CHBrCl2  Bromodichloromethane 

CHB^Cl  Dibromochloromethane 

CLP  Contract  Lab  Program 

cm  centimeter 

Cr  Chromium 

Cs  Concentration  of  subject  chemical  in  soil 

Cu  Copper 

D  average  daily  dose  for  subchronic  or  chronic  exposure 

EPA  Environmental  Protection  Agency 

ft  feet 

GC  Gas  Chromatography 

GW  Groundwater 

Hg  Mercury 

HIF  Human  Intake  Factor 

HPLC  High  Pressure  Liquid  Chromatography 

I  hydraulic  gradient 

I.D.  Inside  Diameter 

Installation  Restoration  Program 


IRP 


GLOSSARY  OF  ABBREVIATIONS  (Continued) 


K  hydraul ic  conductivity 

kg  kilogram 

1  liter 

LOAEL  Lowest  Observable  Adverse  Effect  Level 

MCL  Maximum  Contaminant  Limit 

MCLG  Maximum  Contaminant  Level  Goals 

mg  milligram 

ml  milliliter 

MSL  Mean  Sea  Level 

MS  Mass  Spectroscopy 

MW  Monitoring  Well 

n  effective  porosity 

NCE  Noncarcinogenic  Health  Effects 

ND  Not  Detected 

Ni  Nickel 

NOAEL  No  Observable  Adverse  Effect  Level 

NT  Not  Tested 

O.D.  Outside  Diameter 

Pb  Lead 

PCE  Tetrachloroethylene 

PCP  Pentachlorophenol 

PVC  Polyvinyl  Chloride 

QA/QC  Quality  Assurance/Quality  Control 

qi*  95%  upper  bound  estimate  of  the  slope  of  the  dose  response  curve 

(carcinogenic  potency  factor) 

R  estimate  of  excess  or  additional  lifetime  risk  (Risk  Measure) 

RCRA  Resource  Conservation  Recovery  Act 

RI/FS  Remedial  Investigation/Feasibility  Study 

RL  Reference  Level 

RMCL  Recommended  Maximum  Concentration  Level 


GLOSSARY  OF  ABBREVIATIONS  (Continued) 


RPD  Relative  Percent  Difference 

SAIC  Science  Applications  International  Corporation 

SARA  Superfund  Amendments  and  Reauthorization  Act 

SB  Soil  Boring 

Sb  Antimony 

SD  stream  sediment  sample 

Se  Selenium 

sec  second 

SL  composite  near-surface  soil  sample 

TCA  Trichloroethane 

TCE  Trichloroethylene 

T1  Thallium 

TRC  Tracer  Research  Corporation 

TS  Tar  Sample 

ug  microgram 

ul  microliter 

V  horizontal  groundwater  flow  rate 

VOC  Volatile  Organic  Compound 

Zn  Zinc 
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MONITORING  WELL  COMPLETION  FORMS 
AND- LOGS. 


BORING  LOGS 


A  summary  of  the  types  of  information  provided  in  the  boring  logs  (Appendi 
C  and  Appendix  0)  is  presented  in  the  following  paragraphs. 

DEPTH 


Sample  depths  were  measured  in  feet  below  land  surface  (BIS).  The  sample 
depth  indicated  next  to  a  sample  refers  to  the  depth  of  the  top  of  the  sample 
interval . 

LITHOLOGIC  SYMBOLS 

The  lithologic  symbols  provide  a  visual  description  of  the  type  of  soil 
collected  in  the  sample  interval.  The  lithologic  symbols  are  keyed  to  the 
specific  soil  types. 

SOIL  TYPE 

Soil  types  are  identified  based  on  the  Unified  Soil  Classification  System 
(USCS).  The  following  USCS  abbreviations  and  lithologic  symbols  were  used  for 
soil  type  identification: 

•  |§3gW  -  silty  gravels;  gravel-sand-silt-mixtures 

.@SW  -  well  graded  sands,  gravelly  sands,  little  or  no  fines 
#QSP  -  poorly  graded  sands,  gravelly  sands,  little  or  no  fines 
•£i3$M  *  silty  sands,  sand-silt  mixtures 

•  SB3  SC  -  clayey  sands,  sand-clay  mixtures 

•  Ol  CL  _  inorganic  clay 


BLOW  COUNT 


The  blow  count  indicates  the  number  of  blows  required  for  a  401b  hammer  to 
drive  a  splitspoon  sampler  18  inches.  The  blows  are  counted  every  six  inches 
to  provide  an  indication  of  the  density  of  the  subsurface  material. 

TOP  AND  BOTTOM  OF  SAMPLE 

Indicates  the  interval  sampled  by  the  split-spoon  sampling  device. 

RECOVERY 

The  recovery  is  a  measurement  of  the  amount  of  material  retained  by  the 
2.0  foot  splitspoon  sampler.  In  cases  where  no  sample  was  retained  by  the 
splitspoon  sampler,  "No  Recovery"  was  indicated  on  the  Boring  Log.  Also,  where 
samples  were  not  collected  with  splitspoon  samplers,  the  recovery  measurement 
was  not  possible. 

SAMPLE  NUMBER 


The  sample  numbering  system  identifies  4  characteristics  of  the  sample: 


For  example,  sample  number  MW-5-1-2  was  the  second  sample  collected  at  monitoring 
well  1  at  Site  5. 


LITHOLOGIC  DESCRIPTION 


The  types  of  lithologic  characteristics  described  in  the  boring  logs  are 
identified  below: 

•  Lithology 

9  Grain  size  -  very  fine,  fine,  medium,  coarse,  very  coarse 

•  Percent  composition  of  the  particular  grain  size 

•  Roundness/sphericity 

•  Density 

•  Plasticity 

•  Wetness 

•  Color 

•  Other  distinguishing  characteristics. 

Lithology 

The  lithology  of  the  sample  refers  to  the  specific  type  of  material  of 
which  the  sample  is  comprised  (i.e.,  gravel,  sand,  silt,  or  clay). 

Grain  Size 


The  grain  size  of  the  sample  refers  to  the  degree  of  coarseness  of  the 
particles  in  each  lithologic  category  (i.e.,  very  fine  to  very  coarse). 

Percent  Composition 

The  percent  composition  is  provided  with  each  lithologic  and  grain  size 
description  as  an  estimate  of  the  percentage  of  those  materials  in  the  sample. 

Roundness/Spheri ci ty 

The  degree  of  roundness/sphericity  of  the  samples  were  identified  using 
the  following  abbreviations: 


Wetness 


The  degree  of  wetness  in  the  soil  samples  was  described  as  follows: 

•  dry 

•  moist 

•  wet. 

Color 


Colors  of  soil  samples  were  identified  using  the  Munsell  system  of  color 
notations.  Colors  were  identified  by  both  name  and  number  in  order  to  provide  a 
precise  reference  point  for  the  actual  soil  color. 

Other  Distinguishing  Characteristics 

In  addition  to  the  previously  mentioned  categories  of  sample  description, 
any  additional  unusual  or  distinguishing  characteristics  of  the  sample  were 
provided. 

HNU  RESULT 

This  portion  of  the  sample  description  provides  an  indication  of  potential 
sample  contamination.  The  HNU  photoionization  meter  measures  the  presence  of 
organic  vapors  in  parts  per  million  (ppm).  The  majority  of  the  HNU  instrument 
readings  taken  from  the  soil  samples  were  equivalent  to  ambient  or  to  background 
(bkgd)  levels  on  Gowen  Field. 

ADDITIONAL  SYMBOLS  ON  MONITORING  WELL  BOREHOLE  LOGS 

•  S  Indicates  the  screen  interval  of  the  monitoring  well 
t  I  Indicates  the  static  groundwater  level  within  the  well  on  the  date 
noted. 


MONITORING  WELL  CONSTRUCTION  SUMMARY 


Well  No. 

Location  (Idaho  Coord. 
~  Northings 
Eastings 
Reference  Point 
Reference  Point  Elev. 
Type  of  Security 

Supervisory  Geologist 
Log  Book/Page  No. 
'Drilling  Company 
■Rig  Type 
Driller 

'Drilling  Started 
Drilling  Completed 


:  1-1* 

: 689 , 917 . 03 
: 376 , 463 . 43 
:TOP  OF  PVC  CASING 
:  2841.40  MSL 
: VAULT 


Development 
Date  : 

Type  : 

Volume  Purged  : 

Water  Level/Date: 


5-22-87 

BAILING/ PUMPING 
5400  GALLONS 


:C.  NOTHWANGER  Hydraulic  C 
:2/l-26, 77-88 
: LAYNE  ENVIRONMENTAL 
: DUAL-WALL  REVERSE  AIR  ROTARY 
:B.  DALTON 

: 5-10-87  0700  REPLACEMENT 

: 5-12-87  1010 


Water  Level/Date:  2670.28  MSL/6-2-87 

2669.76  MSL/8-15-87 
2666.66  MSL/2-7-89 
Hydraulic  Conduct ivity;: 

3.93E-05  FT/SEC 
L  1.20E-03  CM/SEC 


5-15-87 

5-16-87 


1500 

1735 


MONITORING  WELL  AS -BUILT 


Vault  w/Locking  Protective  Casing 
Land  Surface 

Top  of  PVC  Flush  Joint  Riser 
w/Vented  PVC  Cap  and  Eyebolt 


Cement/Bentonite  Grout 


4"  I.D.  Schedule  40  PVC 
Flush  Joint  Riser 


Bentonite  1/4"  Pellet 
Seal 


Top 

Bottom 


'Static  Water  Level  (6/2/87) 

4"  I.D.  Schedule  40  PVC 
Flush  Joint  Screen 
0.02"  Slot  4  Slots/Inch 

No. 3  Sand  Pack  1 


‘Bottom  Plug 

9"  Borehole  Total  Depth 


0.0  2841.70 


0.3  2841.40 


Top  1.2  2840.50 

Bottom  163.0  2678.70 


Top  0.3  2841.40 

Bottom  170.4  2671.30 


163.0  2678.70 

165.5  2676.20 


171.4  2670.28 


Top  170.4  2671.30 

Bottom  190.5  2651.20 


Top  165.5  2676.20 

Bottom  191.6  2650.10 


191.6  2650.10 


___3 

saageiW/. 


3ijg 


K>*:cy 


All  measurements  in  feet  unless  otherwise  noted  . 

BLS  -  Below  Land  Surface  -Vr*-* 

MSL  -  Mean  Sea  Level  Datum 

l*  -  Well  was  replaced  after  development  pump  broke  screen 


NOT  TO  SCALE 


MONITORING  WELL  CONSTRUCTION  SUMMARY 


'-Well  No. 

Location  (Idaho  Coord, 
f  Northings 
L  Eastings 
Reference  Point 
,  Reference  Point  Elev. 
j  Type  of  Security 

Supervisory  Geologist 
;  Log  Book/Page  No. 

'  prilling  Company 
'  Rig  Type 
Driller 

j  Drilling  Started 
i  Drilling  Completed 


1-2* 


) 


Development 

Date 

Type 

Volume  Purged 


: 689 ,826.90 
.*377,009.86 
:T0P  OF  PVC  CASING 

:  2850.06  MSL  Water  Level/Date: 

: VAULT 


6-2-87 

BAILING/ PUMPING 
1200  GALLONS 


: C.  NOTHWANGER 
:2/89~110, 113-125 
: LAYNE  ENVIRONMENTAL 
: DUAL-WALL  REVERSE  AIR  ROTARY 
: B.  DALTON 

: 5-17-87  0710  REPLACEMENT 

: 5-23-87  0810 


2668.62  MSL/ 6-2-87 
2668.10  MSL/8-15-87 
2665.52  MSL/2-7-89 
Hydraulic  Conductivity: 


3.13E-05 

FT/ SEC 

9.55E-04 

CM/ SEC 

5-31-87 

0700 

6-1-87 

1230 

MONITORING  WELL  AS-BUILT 
BLS  MSL 


Vault  w/Locking  Protective  Casing 
Land  Surface 

Top  of  PVC  Flush  Joint  Riser 
w/Vented  PVC  Cap  and  Eyebolt 


0.0  2850.20 


0.1  2850.06 


Cement/Bentonite  Grout 


1 


4"  I.D.  Schedule  40 
Flush  Joint  Riser 


PVC 


Bentonite  1/4"  Pellet 
Seal 


Top 

Bottom 


Top 

Bottom 


Top 

Bottom 


0.9 

158.5 


0.1 

175.0 


158.5 

162.1 


2849.30 

2691.70 


2850.06 

2675.20 


2691.70 

2688.10 


Static  Water  Level 

4"  I.D.  Schedule  40  PVC 
Flush  Joint  Screen 
0.02"  Slot  4  Slots/Inch 

No. 3  Sand  Pack 


‘Bottom  Plug 

9 "  Borehole  Total  Depth 


181.6  2668.62 


Top 

Bottom 


Top 

Bottom 


175.0 

205.0 


162.1 

208.0 


2675.20 

2645.20 


2688.10 

2642.20 


208.0  2642.20 


All  measurements  in  feet  unless  otherwise  noted 
BLS  -  Below  Land  Surface 
MSL  -  Mean  Sea  Level  Datum 

*  -  Well  was  replaced  after  grout  was  found  in  screen 


NOT  TO  SCALE 


yellowish  brown  (10YR5/4). 


MONITORING  WELL  CONSTRUCTION  SUMMARY 


'-Well  No. 

Location  (Idaho  Coord.) 
|  Northings 
'  Eastings 
Reference  Point 
.Reference  Point  Elev. 

|  Type  of  Security 

Supervisory  Geologist 
fLog  Book/Page  No. 

|  Drilling  Company 
Rig  Type 
..Driller 

} Drilling  Started 
-Drilling  Completed 


5-1 


Development 


Date  :  5-13-87 

: 689, 040.71  Type  :  BAILING/PUMPING 

: 376 , 220 . 42  Volume  Purged  :  900  GALLONS 

:TOP  OF  PVC  CASING 

:  2843.36  MSL  Water  Level/Date:  2673.3  MSL/6-2-87 

: VAULT  2672.69  MSL/8-15-87 

Hydraulic  Conductivity: 


:C.  NOTHWANGER  3.80E-05  FT/SEC 

:  2/49-71  1.16E-03  CM/SEC 

: LAYNE  ENVIRONMENTAL 
:  DUAL-WALL  REVERSE  AIR  ROTARY 
: B.  DALTON 
: 5-10-87  0700 

: 5-12-87  1010 


MONITORING  WELL  AS -BUILT 


BLS 


: 7ault  w/Locking  Protective 

Casing 

Land  Surface 

0.0 

Top  of  PVC  Flush  Joint  Riser 
w/Vented  PVC  Cap  and  Eyebolt 

1 

0.4 

Cement/Bentonite  Grout 

Top 

Bottom 

1.2 

163.0 

4"  I.D.  Schedule  40  PVC 
l  Flush  Joint  Riser 

1  ^ 

Top 

Bottom 

0.4 

170.4 

r Bentonite  1/4"  Pellet 

Seal 

Top 

Bottom 

163.0 

165.5 

'Static  Water  Level 

170.5 

4"  I.D.  Schedule  40  PVC 
Flush  Joint  Screen 

0.02"  Slot  4  Slots/Inch 

Top 

Bottom 

170.4 

190.5 

No. 3  Sand  Pack 

Top 

Bottom 

165.5 

191.6 

Bottom  Plug 

9"  Borehole  Total  Depth 

191.6 

All  measurements  in  feet  unless  otherwise 
BLS  -  Below  Land  Surface 
MSL  -  Mean  Sea  Level  Datum 


U 


MSL 


MONITORING  WELL  CONSTRUCTION  SUMMARY 


2-Well  No. 

Location  (Idaho  Coord.) 
F  Northings 
I  Eastings 
Reference  Point 
Reference  Point  Elev. 

|  Type  of  Security 


Supervisory  Geologist 
f'Log  Book/Page  No. 

|  Drilling  Company 
1  Rig  Type 
Driller 

j  Drilling  Started 
I  Drilling  Completed 


6-1 

.*688,521.17 
: 376,205 . 61 
:TOP  OF  PVC  CASING 
:  2836.32  MSL 
:  VAULT 


Development 
Date 
Type 

Volume  Purged 
Water  Level/Date: 


5-11-87 

BAILING/PUMPING 
1800  GALLONS 

2679.54  MSL/6-2-87 
2679.11  MSL/8-15-87 
2677.03  MSL/2-6-89 


:C.  NOTHWANGER  Hydraulic  Conductivity: 

:  2/27-47  3.88E-05  FT/SEC 

: LAYNE  ENVIRONMENTAL  1.18E-03  CM/SEC 

‘.DUAL-WALL  REVERSE  AIR  ROTARY 
:B.  DALTON 


: 5-8-87  0615 

: 5-9-87  1700 


MONITORING  WELL  AS-BUILT 


BLS  MSL 


Vault  w/Locking  Protective  Casing 
r.Land  Surface 

fop  of  PVC  Flush  Joint  Riser 
w/Vented  PVC  Cap  and  Eyebolt 


0.0  2836.80 

0.5  2836.32 


Cement/Bentonite  Grout 


Top  1.3  2835.50 

Bottom  148.0  2688.80 


4"  I.D.  Schedule  40  PVC  Top 
Flush  Joint  Riser  Bottom 


0.5  2836.32 

157.5  2679.30 


..Bentonite  1/4"  Pellet  Top 

Seal  Bottom 


148.0  2688.80 

152.3  2684.50 


TStatic  Water  Level 


4"  I.D.  Schedule  40  PVC 
Flush  Joint  Screen 
0.02"  Slot  4  Slots/Inch 

No. 3  Sand  Pack 


Bottom  Plug 

[9"  Borehole  Total  Depth 


157.3  2679.54 

Top  157.5  2679.30 

Bottom  177.5  2659.30 


Top  152.3  2684.50 

Bottom  182.0  2654.80 


182.0  2654.80 


All  measurements  in  feet  unless  otherwise  noted 

fBLS  -  Below  Land  Surface 
MSL  -  Mean  Sea  Level  Datum 


NOT  TO  SCALE 


■i 


Seven  samples  taken  at  shallow  depths  did  not  yield  any  sample  and  are  not  described  above. 


T 


APPENDIX;  D 
SOIL  BORINGS  LOGS 


[ 


[ 

E 

[ 


!>  t 


V 


V 


subr;  non-plastic;  moist;  light  yellowish  brown  (10YR6/4). 


non-plastic;  moist;  brownish  yellow  (10YR6/B). 


icicy  index  aenved  from  the  Atterterg  Limits  test' 


•  subd  -  subdi scoidal 

•  sph  -  spherical 

•  subpr  -  subprismoidal 

•  pris  -  prismoidal 

•  r  -  rounded 

•  subr  -  subrounded 

•  suba  -  subangular 

•  ang  -  angular. 

Density 

Descriptions  referring  to  density  indicate  the  condition  of  the  split- 
spoon  soil  sample  and  do  not  necessarily  reflect  the  conditions  of  the  subsurface 
materials  as  indicated  by  blow  counts.  The  density  of  the  splitspoon  samples 
was  described  using  the  following  terms: 

•  For  sand  and  silt  samples: 

-  loose 

-  medium 

-  dense 

•  For  clay  samples: 

-  soft 

-  stiff 

-  hard 


Plasticity 

Plasticity  of  soils  refers  to  the  ability  of  the  soil  to  be  deformed 
without  breaking  up  and  to  maintain  the  new  shape  after  the  deforming  force  has 
been  released.  Soil  samples  were  classified  as  being  either  non-plastic, 
slightly  plastic,  or  plastic. 


APPENDIX  E 

AQUIFER  TEST  DATA  AND  HYDROGEOLOGIC 
CALCULATIONS 


Hvorslev  (1951)  Well  Test  Method 
(Freeze  and  Cherry,  1979) 


The  simplest  interpretation  of  piezometer-recovery  data  is  that  of  Hvorslev 
(1951).  His  initial  analysis  assumed  a  homogeneous,  isotropic,  infinite  medium  in 
which  both  soil  and  water  are  incompressible.  With  reference  to  the  bail  test  of 
Figure  8.20(a),  Hvorslev  reasoned  that  the  rate  of  inflow,  q,  at  the  piezometer  tip 
at  any  time  t  is  proportional  to  the  hydraulic  conductivity,  K,  of  the  soil  and  to 
the  unrecovered  head  difference,  H  —  h,  so  that 

q(t)  =  nr1—  =  FK(H  —  h)  (8.31) 

where  F  is  a  factor  that  depends  on  the  shape  and  dimensions  of  the  piezometer 
intake.  If  q  —  q0  at  f  =  0,  it  is  clear  that  q{t)  will  decrease  asymptotically  toward 
zero  as  time  goes  on. 


(O)  (b) 

Figure  8.20  Hvorslev picometor  test.  (a)  Geometry;  (b)  method  of  analysis. 

Hvorslev  defined  the  basic  time  lag,  Ta,  as 


r  —  Kri 

Io~7k 


(8.32) 


When  this  parameter  is  substituted  in  Eq.  (8.31),  the  solution  to  the  resulting 
ordinary  differential  equation,  with  the  initial  condition,  h  =  H0  at  t  =  0,  is 


A  plot  of  field  recovery  data,  H  —  h  versus  r,  should  therefore  show  an  exponential 
decline  in  recovery  rate  with  time.  If,  as  shown  on  Figure  8.20(b),  the  recovery  is 
normalized  to  H  —  H0  and  plotted  on  a  logarithmic  scale,  a  straight-line  plot 
results.  Note  that  for  H  —  hjH  —  H0  =  0.37,  in  ( H  —  h{H  —  Ha)  =  —  1 ,  and  from 
Eq.  (8.33),  T0  =  t.  The  basic  time  lag,  T„,  can  be  defined  by  this  relation;  or  if  a 
more  physical  definition  is  desired,  it  can  be  seen,  by  multiplying  both  top  and  bot¬ 
tom  of  Eq.  (8.32)  by  H  —  H0,  that  T0  is  the  time  that  would  be  required  for  the 
complete  equalization  of  the  head  difference  if  the  original  rate  of  inflow  were 
maintained.  That  is,  T0  =  f7?o>  where  V  is  the  volume  of  water  removed  or  added. 

To  interpret  a  set  of  field  recovery  data,  the  data  are  plotted  in  the  form  of 
Figure  8.20(b).  The  value  of  Ta  is  measured  graphically,  and  K  is  determined  from 
Eq.  (8.32).  For  a  piezometer  intake  of  length  L  and  radius  R  [Figure  8.20(a)],  with 
L/R  >  8,  Hvorslev  (1951)  has  evaluated  the  shape  factor,  F.  The  resulting  expres¬ 
sion  for  K  is 


HVORSLEV  WORKSHEET 

Date  of  Test: 

-  24  May  1987 

Location: 

Gowen  Field 

Well  ID.; 

MW  1-1 

H-Ho  (feet)= 

4.84 

r  (feet)= 

0.17 

Slope= 

-6.2160 

R  (feet)= 

0.38 

Intercept= 

0.00 

L  (feet)= 

20.00 

Corr.  Coeff.= 

0.51 

To  (minutes)= 

1.17 

K  (ft/mi n)= 

0.00236 

X  Axis 

H-h 

H-h/H-Ho 

Y  Axis 

Elapsed  Time 

Drawdown 

Corrected 

log[(H-h)/H-Ho) 

(minutes) 

(feet) 

Value 

0.000 

4.84 

1.00 

0.00 

0.003 

4.24 

0.88 

-0.06 

0.007 

2.70 

0.56 

-0.25 

0.010 

1.32 

0.27 

-0.56 

0.013 

1.20 

0.25 

-0.61 

0.017 

1.07 

0.22 

-0.66 

0.020 

0.82 

-0.17 

-0.77 

0.023 

0.79 

0.16 

-0.79 

0.040 

0.74 

0.15 

-0.82 

0.057 

0.60 

0.12 

-0.91 

0.073 

0.53 

0.11 

-0.96 

0.090 

0.45 

0.09 

-1.03 

0.107 

0.39 

0.08 

-1.09 

0.123 

0.36 

0.07 

-1.13 

0.140 

0.31 

0.06 

-1.19 

0.157 

0.28 

0.06 

-1.24 

0.173 

0.26 

0.05 

-1.27 

0.190 

0.23 

0.05 

-1.32 

0.207 

0.22 

0.05 

-1.34 

0.223 

0.20 

0.04 

-1.38 

0.240 

0.18 

0.04 

-1.43 

0.257 

0.17 

0.04 

-1.45 

0.273 

0.15 

0.03 

-1.51 

0.290 

0.15 

0.03 

-1.51 

0.307 

0.14 

0.03 

-1.54 

0.323 

0.12 

0.02 

-1.61 

HVORSLEV  WORKSHEET 

H-Ho  (feet)= 

2.90 

Date  of  Test: 
Location: 
Well  ID: 

31  May  1987 
Gowen  Field 

MW  1-2 

r  (feet)= 

0.17 

Slope= 

-13.0570 

R  (feet)= 

0.38 

Intercept= 

0.00 

L  (feet)= 

30.00 

Corr.  Coeff.= 

1.00 

To  (minutes)= 

1.08 

K  (ft/min)= 

0.00188 

X  Axis 

H-h 

H-h/H-Ho 

Y  Axis 

Elapsed  Time 

Drawdown 

Corrected 

log[(H-h)/H-Ho) 

(minutes) 

(feet) 

Value 

0.000 

2.90 

1.00 

0.00 

0.003 

2.50 

0.86 

-0.06 

0.007 

2.10 

0.72 

-0.14 

0.010 

1.90 

0.66 

-0.18 

0.013 

1.59 

0.55 

-0.26 

0.017 

1.41 

0.49 

-0.31 

0.033 

0.85 

0.29 

-0.53 

0.050 

0.51 

0.18 

-0.75 

0.067 

0.35 

0.12 

-0.92 

0.083 

0.25 

0.09 

-1.06 

0.100 

0.17 

0.06 

-1.23 

0.117 

0.11 

0.04 

-1.42 

0.133 

0.06 

0.02 

-1.68 

0.150 

0.03 

0.01 

-1.99 

0.167 

0.02 

0.01 

-2.16 

0.183 

0.01 

0.00 

-2.46 

HVORSLEV.  WORKSHEET 


H-Ho  (feet}= 
r  (feet)= 
R  (feet)= 
L  (feet)= 
To  (minutesj- 

X  Axis 

Elapsed  Time 
(minutes) 


2.82 

0.17 

0.38 

20.00 

1.21 

H-h 

Drawdown 

(feet) 


Date  of  Test: 
Location: 
Well  ID: 

Slope= 
Intercept= 
Corr.  Coeff.= 
K  ( ft/mi n)- 


24  May  1987 
Gowen  Field 
MW  5-1 

-5.0970 

0.00 

0.95 

0.00228 


H-h/H-Ho  Y  Axis 

Corrected  log[(H-h)/H-Ho) 
Value 


0.000 

2.82 

1.00 

0.00 

0.003 

2.62 

0.93 

-0.03 

0.007 

2.19 

0.78 

-0.11 

0.010 

1.79 

0.63 

-0.20 

0.013 

1.61 

0.57 

-0.24 

0.017 

1.58 

0.56 

-0.25 

0.033 

1.39 

0.49 

-0.31 

0.050 

1.14 

0.40 

-0.39 

0.067 

0.89 

0.32 

-0.50 

0.083 

0.73 

0.26 

-0.59 

0.100 

0.60 

0.21 

-0.67 

0.117 

0.51 

0.18 

-0.74 

0.133 

0.43 

0.15 

-0.82 

0.150 

0.36 

0.13 

-0.89 

0.167 

0.32 

0.11 

-0.95 

0.183 

0.27 

0.10 

-1.02 

0.200 

0.24 

0.09 

-1.07 

0.217 

0.20 

0.07 

-1.15 

0.233 

0.19 

0.07 

-1.17 

0.250 

0.16 

0.06 

-1.25 

0.267 

0.16 

0.06 

-1.25 

0.283 

0.16 

0.06 

-1.25 

0.300 

0.14 

0.05 

-1.30 

HVORSLEV  WORKSHEET 

Date  of  Test: 

24  May  1987 

* 

Location: 

Gowen  Field 

Well  ID: 

MW  6-1 

H-Ho  (feet)= 

2.90 

r  (feet)= 

0.17 

Slope= 

-5.8597 

R  (feet)= 

0.38 

Intercept= 

0.00 

L  (feet)= 

20.00 

Corr.  Coeff.= 

0.45 

To  (minutes)= 

1.18 

K  (ft/min)= 

0.00233 

X  Axis 

H-h 

H-h/H-Ho 

Y  Axis 

Elapsed  Time 

Drawdown 

Corrected 

log[(H-h)/H-Ho) 

(minutes) 

(feet) 

Value 

0.000 

2.90 

1.00 

0.00 

0.003 

2.73 

0.94 

-0.03 

0.007 

2.38 

0.82 

-0.09 

0.010 

1.52 

0.52 

-0.28 

0.013 

0.90 

0.31 

-0.51 

0.017 

0.73 

0.25 

-0.60 

0.020 

0.68 

0.23 

-0.63 

0.023 

0.65 

0.22 

-0.65 

0.027 

0.64 

0.22 

-0.66 

0.030 

0.60 

0.21 

-0.68 

0.033 

0.59 

0.20 

-0.69 

0.050 

0.45 

0.16 

-0.81 

0.067 

0.35 

0.12 

-0.92 

0.083 

0.30 

0.10 

-0.99 

0.100 

0.26 

0.09 

-1.05 

0.117 

0.24 

0.08 

-1.08 

0.133 

0.22 

0.08 

-1.12 

0.150 

0.19 

0.07 

-1.18 

0.167 

0.18 

0.06 

-1.21 

0.183 

0.16 

0.06 

-1.26 

0.200 

0.16 

0.06 

-1.26 

0.217 

0.14 

0.05 

-1.32 

0.233 

0.14 

0.05 

-1.32 

0.250 

0.13 

0.04 

-1.35 

0.267 

0.13 

0.04 

-1.35 

0.283 

0.13 

0.04 

-1.35 

0.300 

0.13 

0.04 

-1.35 

0.317 

0.13 

0.04 

-1.35 

The  hydraulic  gradient  (I)  is  the  change  in  hydraulic  head  per  unit 
horizontal  distance  measured  along  a  groundwater  flowline,  or,  in  other  words, 
the  slope  of  the  water  table.  This  parameter  is  calculated  using  the  following 
equation: 

I  =  h  /  1 

where : 

h  =  difference  in  hydraulic  head  between  two  points  located  on  the  same 
groundwater  flowline. 

1  -  horizontal  distance  between  these  same  two  points  measured  along 
the  same  groundwater  flowline. 

Using  the  water  table  surface  map,  the  values  of  h  and  1  were 
estimated  yielding  a  value  of  hydraulic  gradient  of  0.008  or  42  feet  per  mile 
with  an  associated  error  of  +/-  10%. 


Horizontal  groundwater  flow  rate  (V)  is  the  macroscopic  velocity  of 
groundwater  in  the  horizontal  plane,  calculated  using  the  following  equations: 


V  »  Kl/n 

where : 

K  -  Maximum  hydraulic  conductivity  recorded  in  the  study  area  (3.93  x 
10'-*  ft/sec)  obtained  from  slug  test  results  which  are  generally 
accepted  to  be  accurate  within  one  order  of  magnitude. 

I  «*  Hydraulic  gradient  through  the  study  area  (0.008). 

n  -  Effective  porosity,  the  ratio  of  volume  of  hydraulically  connected 

pore  space  to  the  total  volume  of  the  geologic  medium. 


The  effective  porosity  was  not  measured  in  the  shallow  aquifer  at  the 
Base.  However,  an  effective  porosity  for  the  shallow  aquifer  is  estimated  to 
be  0.20  based  on  values  cited  in  Johnson  (1967).  This  value  has  an  associated 
error  of  +/-  50%. 


Using  these  values  the  maximum  horizontal  groundwater  flow  rate  in  the 
site  area  is  49.6  ft/yr.  Accounting  for  error  in  the  data,  this  value  can  range 
from  3.0  to  1100  ft/yr  (0.91  to  335  m/yr) . 
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.  APPENDIX  F 
SOIL  GAS  RESULTS 


In  this  Appendix 


Site  1  -  Current  Fire  Training  Area  is  referred  to  as  the  1515  Area 
Site  2  -  Former  Fire  Training  Area  is  referred  to  as  the  1500  Area 
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INTRODUCTION 

Tracer  Research  Corporation  (TRC)  conducted  a  soil  gas 
survey  at  Gowen  Field  in  Boise*  Idaho.  The  survey  was  performed 
under  contract  to  Science  Applications  International  Corporation 
(SAIC>  . 

A  total  of  50  soil  gas  samples  were  collected  and  analyzed 
from  April  30,  1987  to  May  3,  1987.  The  samples  were  analyzed 
for  the  following  halocarbon  and  hydrocarbon  compounds: 

1 , 1 , 1-Tr ich loroethane  (TCA) 

Tr  ich  loroethene/Bromod  ich  1  or ome thane  (  TCE/CHBrCl 
Tetrach loroethene  (PCE) 

To luene 
Xylenes 

oibromochloromethane  (CHBr-Cl) 

The  soil  gas  survey  was  conducted  in  two  areas  identified  as 
the  1515  and  1500  areas.  The  1515  investigation  area  contains  an 
active  burn  pit  as  well  as  underground  waste  fuel  tanks.  The  1500 
area,  located  southwest  of  building  1500,  contains  a  previously 
used  burn  pit. 

Objectives  of  the  investigation  were  to  determine  the 
magnitude  of  contamination  and  define  the  areal  extent  of 
contamination . 

Depth  to  groundwater  is  approximately  140  feet  with  a 
southwest  hydraulic  gradient.  The  upper  vadose  contains 
approximately  6  feet  of  loose  sandy  soil  containing  cobbles 
underlain  by  a  "hardpan"  layer  to  a  depth  of  10  to  14  feet. 

At  the  1515  investigation  site,  isoconcentration  contour 
maps  of  TCA,  TG  E  /  G  H  B  f  C T... ,  toluene,  and  total  hydrocarbons  were 
generated.  At  the  1500  investigation  site,  isoconcentration 
contour  maps  of  PCE,  TCE/CHBrCl and  total  hydrocarbons  were 
generated.  Soil  gas  values  of  0.01  ug/L  halocarbons  and  0.1  ug/L 
hydrocarbons  were  the  lowest  concentrations  contoured  for  this 
i nvest i gat  ion . 
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BACKGROUND  ON  THE  METHODOLOGY 

The  presence  of  volatile  organic  chemicals  (VOCs)  in  shallow 
soil  gas  indicates  the  observed  compounds  may  either  be  in  the 
vadose  zone  near  the  probe  or  in  groundwater  below  the  probe. 
The  soil  gas  technology  is  most  effective  in  mapping  low 
molecular  weight  halogenated  solvent  chemicals  and  petroleum 
hydrocarbons  possessing  high  vapor  pressures  and  low  aqueous 
solubilities.  These  compounds  readily  partition  out  of  the 
groundwater  and  into  the  soil  gas  as  a  result  of  their  high 
gas/liquid  partitioning  coefficients.  Once  in  the  soil  gas,  VOCs 
diffuse  vertically  and  horizontally  through  the  soil  to  the 
ground  surface  where  they  dissipate  into  the  atmosphere.  The 
contamination  acts  as  a  source  and  the  above  ground  atmosphere 
acts  as  a  sink,  and  typically  a  concentration  gradient  develops 
between  the  two.  The  concentration  gradient  in  soil  gas  between 
the  source  and  ground  surface  may  be  locally  distorted  by 
hydrologic  and  geologic  anomalies  (e.g.  clays,  perched  water); 
however,  soil  gas  mapping  generally  remains  effective  because 
distribution  of  the  contamination  is  usually  broader  in  areal 
extent  than  the  local  geologic  barriers  and  is  defined  using  a 
large  data  base. 

The  presence  of  geologic  obstructions  on  a  small  scale  tends 
to  create  anomalies  in  the  soil  gas-groundwater  correlation,  but 
generally  does  not  obscure  the  broader  areal  picture  of  the 
contaminant  distribution. 
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SAMPLING  AND  ANALYTIC:  PROCEDURES 

Tracer  Research  Corporation  (TRC)  utilized  an  analytical 
field  van  which  was  equipped  with  two  gas  chromatographs  and  two 
Spectra  Physics  SP4270  computing  integrators.  In  addition,  the 
van  has  two  built-in  gasoline  powered  generators  which  provide 
the  electrical  power  (110  volts  AC)  to  operate  all  of  the  gas 
chromatograph ic  instruments  and  field  equipment.  A  specialized 
hydraulic  mechanism  consisting  of  two  cylinders  and  a  set  of  jaws 
was  used  to  drive  and  withdraw  the  sampling  probes.  Probes 
consist  of  7-foot  lengths  of  3/4  inch  diameter  steel  pipe  which 
are  fitted  with  detachable  drive  points.  A  hydraulic  hammer  was 
used  to  assist  in  driving  probes  past  cobbles  and  through 
unusually  hard  soil. 

Soil  gas  samples  were  collected  by  driving  a  hollow  steel 
probe  to  a  depth  less  than  14  feet  into  the  ground.  The  above¬ 
ground  end  of  the  sampling  probes  was  fitted  with  a  steel  reducer 
and  a  length  of  polyethylene  tubing  leading  to  a  vacuum  pump. 
Five  to  10  liters  of  gas  was  evacuated  with  a  vacuum  pump. 
During  the  soil  gas  evacuation,  samples  were  collected  by 
inserting  a  syringe  needle  through  a  silicone  rubber  segment  in 
the  evacuation  line  and  down  into  the  steel  probe.  Ten 
milliliters  of  gas  were  collected  for  immediate  analysis  in  the 
TRC  analytical  field  van.  Soil  gas  was  subsampled  (duplicate 
injections)  in  volumes  ranging  from  1  ul  to  1.5  m 1 »  depending  on 
the  VOC  concentration  at  any  particular  location. 

A  gas  chromatograph  equipped  with  an  electron  capture 
detector  was  used  for  analyses  of  TCA,  PCE ,  TCE/CHBrCl=  and 
CHBr=Cl.  Nitrogen  was  used  as  the  carrier  gas. 

A  second  gas  chromatograph,  equipped  with  a  flame  ionization 
detector,  was  used  for  analyses  of  benzene,  toluene,  xylenes, 
ethylbenzene  and  total  hydrocarbons. 
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Detection  limits  are  a  function  of  the  injection  volume  as 
well  as  the  detector  sensitivity  for  individual  compounds.  Thus* 
the  detection  limit  varies  with  the  injection  size.  Generally* 
the  larger  the  injection  size  the  greater  the  sensitivity. 
However,  peaks  for  compounds  of  interest  must  be  kept  within  the 
linear  range  of  the  detector.  If  any  compound  has  a  high 
concentration,  it  is  necessary  to  use  small  injections,  and  in 
some  cases  to  dilute  the  sample  to  keep  it  within  linear  range. 
This  may  cause  decreased  detection  limits  for  other  compounds  in 
the  analyses.  The  detection  limits  range  down  to  0.00005  ug/L 
for  compounds  such  as  TCA  and  PCE  depending  on  the  conditions  of 
the  measurement,  in  particular,  the  sample  size.  If  any 
component  being  analyzed  is  not  detected,  the  detection  limit  for 
that  compound  in  that  analysis  is  given  as  a  "less  than"  value 
<e.g.  <0.0001  ug/L).  This  number  is  calculated  from  the  current 
response  factor,  the  sample  size,  and  the  estimated  minimum  peak 
size  (area)  that  would  have  been  visible  under  the  conditions  of 
the  measurement . 
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QUALITY  ASSURANCE/QUALITY  CONTROL  PROCEDURES 

Tracer  Research  Corporation’s  normal  quality  assurance 

procedures  were  followed  in  order  to  prevent  any  cross¬ 
contamination  of  soil  gas  samples. 

.  Steel  probes  are  used  only  once  during  the  day  and  then 
washed  with  high  pressure  soap  and  hot  water  spray  or 
steam-cleaned  to  eliminate  the  possibility  of  cross- 
contamination.  Enough  probes  are  carried  on  each  van  to 
avoid  the  need  to  reuse  any  during  the  day. 

.  Probe  adaptors  (steel  reducer  and  tubing)  are  used  once 

during  the  course  of  the  day  and  cleaned  at  the  end  of  each 
working  day  by  baking  in  the  GC  oven.  The  tubing  is 
replaced  periodically  as  needed  during  the  job  to  insure 
cleanliness  and  good  fit. 

.  Silicone  tubing  (connecting  the  adaptor  to  the  vacuum  pump) 
is  replaced  as  needed  to  insure  proper  sealing  around  the 
syringe  needle.  This  tubing  does  not  directly  contact  soil 
gas  samples. 

.  Glass  syringes  are  usually  used  for  only  one  sample  per  day 
and  are  washed  and  baked  out  at  night.  If  they  must  be 
used  twice,  they  are  purged  with  carrier  gas  (nitrogen)  and 
baked  out  between  probe  samplings. 

.  Septa  through  which  soil  gas  samples  are  injected  into  the 
chromatograph  are  replaced  on  a  daily  basis  to  prevent 
possible  gas  leaks  from  the  chromatographic  column. 

.  Analytical  instruments  are  calibrated  each  day  by  the  use 
of  chemical  standards  prepared  in  water  by  serial  dilution 
from  commercially  available  pure  chemicals.  Calibration 
checks  are  also  run  after  approximately  every  five  soil 
gas  sampling  locations. 

.  2  cc  subsampling  syringes  are  checked  for  contamination 

prior  to  sampling  each  day  by  injecting  nitrogen  carrier 
gas  into  the  gas  chromatograph. 

.  Prior  to  sampling  each  day,  system  blanks  are  run  to  check 
the  sampling  apparatus  (probe,  adaptor,  10  cc  syringe)  for 
contamination  by  drawing  ambient  air  from  above  ground 
through  the  system  and  comparing  the  analysis  to  a  con¬ 
currently  sampled  air  analysis. 
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All  sampling  and  2  cc  subsampling  syringes  are  decontami¬ 
nated  each  day  and  no  such  equipment  is  reused  before  being 
decontaminated.  Microliter  size  subsampling  syringes  are 
reused  only  after  a  nitrogen  carrier  gas  blank  is  run  to 
insure  it  is  not  contaminated  by  the  previous  sample. 

Soil  gas  pumping  is  monitored  by  a  vacuum  gauge  to  insure 
that  an  adequate  gas  flow  from  the  vadose  zone  is 
maintained.  A  negative  pressure  (vacuum)  of  2  in.  Hg 
less  than  the  maximum  capacity  of  the  pump  (evacuation 
rate  >0.02  cfm)  usually  indicates  that  a  reliable  gas 
sample  cannot  be  obtained  because  the  soil  has  a  very  low 
air  permeab i 1 i ty . 
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RESULTS 

Analytical  data  is  summarised  in  Appendix  A.  Figure  1  is  a 
map  showing  soil  gas  sampling  locations  in  the  1515  investigation 
area.  Figure  5  is  a  map  of  soil  gas  sampling  locations  within  the 
1500  investigation  area.  Isoconcentration  contour  maps  are 
identified  in  the  appropriate  sections  of  this  report. 

TCE  and  CHBrCl*;  could  not  be  separated  on  the  type  of  gas 
chromatograph  column  used  for  the  analyses.  Therefore,  the 
concentrations  detected  were  due  to  the  presence  of  TCE  and/or 
CHBrCl™.  The  concentrations  of  TCE/CHBrCl~  were  calculated  using 
the  CHBrCl-  response  factor.  It  is  likely  that  concentrations 
detected  in  the  soil  gas  may  be  due  only  to  the  presence  of 
CHBrCli;.  as  this  is  a  constituent  of  fire  extinguishing  material. 

1515  Investigation  Area 

Soil  gas  was  collected  and  analyzed  at  32  locations  within 
the  1515  investigation  area.  Soil  gas  was  sampled  on  a  grid 
spacing  of  50’  to  100’  at  a  depth  ranging  from  4’  to  6’. 

Figures  2  to  4  are  isoconcentration  contour  maps  for  total 
hydrocarbons ,  toluene,  TCA,  and  TCE/CHBrCl e,  respectively. 

Halocarbon  Distribution 

The  greatest  amount  of  halocarbon  contamination  detected  in 
this  investigation  area  was  TCE/CHBrC 1« .  The  highest 
concentration  of  TCE/CHBrCl-.  was  detected  northeast  of  the  burn 
pit  at  soil  gas  sampling  location  SG-21  (1900  ug/L).  Low  level 
(approximately  0.01  ug/L)  concentrat ions  of  TCE/CHBrCla  extend 
approximately  200  feet  northwest  and  200  feet  southeast  of  the 
center  of  the  burn  pit. 
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A  potential  source  of  TCA  contamination  was  detected 
northeast  of  building  1515?  in  the  vicinity  of  SG-10  (SCO  ug/L), 
and  immediately  north  of  the  burn  pit  in  the  vicinity  of  S6-17  (2 
ug/L).  TCA  contamination  extends  approx imately  200  feet  southeast 
of  SG-10  and  approximately  100  feet  east  of  SG-17  concentration 
at  SG-10  (200  ug/L) . 

Concentrations  of  PCE  exceeding  0.01  ug/L  were  detected  at 
only  3  locations:  SG-1  (0.05  ug/L),  SG-17  (0.06  ug/L),  and  SG-22 
(0.02  ug/L).  CHBraCl  was  not  detected  at  values  greater  than  0.01 
ug/L  at  this  investigation  site. 

Hydrocarbon  Distribution 

The  distribution  of  hydrocarbons  is  best  represented  by 
total  hydrocarbon  measurements.  Total  hydrocarbon  measurements 
are  indicative  of  Cx  through  Cto  aliphatic  and  aromatic 
hydrocarbons . 

The  approximate  size  of  the  soil  gas  hydrocarbon  plume  is 
470  feet  by  150  feet  with  the  long  axis  of  plume  oriented 
northwest-southeast.  The  data  suggests  that  there  are  two  sources 
of  hydrocarbons  within  the  1515  area.  Total  hydrocarbon 
concentrations  were  highest  northwest  of  the  underground  waste 
fuel  tanks.  SG-10  contained  the  most  amount  of  contamination  with 
400,000  ug/L  of  total  hydrocarbons.  Soil  gas  samples  SG-3  and 
SG-4,  collected  in  the  burn  pit,  contained  concentrations  of 
98,000  and  46,000  ug/L  total  hydrocarbons,  respectively. 

The  distribution  of  the  petroleum  compound,  toluene,  closely 
approximates  the  distribution  of  total  hydrocarbons.  The  highest 
concentration  of  toluene  was  detected  immediately  north  of  the 
burn  pit  at  SG-17  (61,000  ug/L> . 
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1500  Investigation  Area 

Soil  gas  collection,  and  analysis  was  performed  at  18 
locations  in  the  1500  investigation  area.  Soil  gas  samples  were 
collected  in  and  around  an  inactive  fire  pit  to  identify  and 
quantify  halocarbon  and  hydrocarbon  contamination.  Soil  gas  was 
sampled  outside  the  fire  pit  area  to  determine  the  horizontal 
migration  of  contamination. 


Halocarbon  Distribution 

TCE/CHBrCl^  is  the  most  widespread  halocarbon  contaminant  at 
the  1500  investigation  area.  The  highest  concentration  was 
detected  at  SG-M  (2  ug/L).  The  long  axis  of  the  TCE/CHBrClj. 
plume,  as  defined  by  soil  gas  concentrations  of  0.01  ug/L  or 
greater,  extends  approximately  250  feet  southeast  of  this 
sampling  location. 

PCE  contamination  greater  than  0.03  ug/L  was  not  detected  at 
the  site.  Values  of  0.02  to  0.03  ug/L  extend  from  SG-N  to  SG-C. 
SG-P  also  contained  0.03  ug/L  of  PCE. 


Hydrocarbon  Contamination 

The  distribution  of  hydrocarbons  is  defined  by  total 
hydrocarbon  measurements.  SG-A  contained  the  highest  amount  of 
total  hydrocarbons  (470  ug/L).  Hydrocarbon  contamination  in  the 
soil  gas  extends  approximately  200  feet  northwest  of  this 
location. 
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CONCLUSION 

A  total  of  50  soil  gas  samples  were  collected  and  analyzed 
at  Gowen  Field  in  Boise*  Idaho.  The  soil  gas  survey  was  conducted 
in  the  areas  identified  as  the  1515  and  1500  investigation  area. 

The  1515  investigation  area  contains  a  soil  gas  TCE/CHBrCl« 
plume  with  a  possible  source  in  the  vicinity  of  SG-21.  Low  level 
TCE/CHBrCl:-  contamination  (approximately  0.01  ug/L)  extends 
northwest  and  southeast  of  the  burn  pit.  Two  potential  sources  of 
TCA  may  be  located  in  the  vicinity  of  SG-10  and  SG-17.  The 
sources  of  hydrocarbon  contamination  appear  to  be  the  burn  pit 
and  the  underground  waste  fuel  tanks. 

The  highest  concentration  of  TCE/CHBrCle  in  the  1500 
investigation  area  was  detected  at  SG-ti  (Sug/L).  Contamination 
extends  approximately  250  feet  southeast  of  SG-M.  The  source  of 
hydrocarbon  contamination  in  the  1500  area  appears  to  be  in  the 
vicinity  of  SG-A. 
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APPENDIX  A:  CONDENSED  DATA 


1  l 


Tracer  Research  Corporation 


— 

•  k  - 

Vi 

““ 

*■> 

* 

/**» 

.V 

• 

* 

•r*  v  ,*•« 

-0 

’  r  1 

, 

—  1! 

O 

’I 

Q 

e 

*0 

c 

Q 

3 

I 

3  »v 

*3  G  *Z‘ 

■5  *7  j 

u 

-5 

J 

-! 

- 

-! 

- 

J  J  G 

fi  z  i 

*' 

v>  -  . 

« 

• 

>>  -  . 
c  ^  * 

T 

T 

1 

-7 

— 

T 

»i 

»3* 

T 

j 

- 

7  *;  s 

777 

*  V.  ’ 
— .  rr>  * 

■X 

_ 

>“D 

1 

d 

O  o 

*  >  i 

n  n  n 

?  -  : 

• 

“i 

* 

" 

' 

/ 

1 

1  , 

-  ; 

T  — 

-r 

T 

T 

T 

T 

.•j 

T  T  T 

TTT 

l 

J  * 

•>  -  > 

— 

o  o 

r. 

•3 

3* 

3 

“*• 

"  G  G 

3  .3  q  . 

1  » 

r  ■■  i 

* 

*  « 

■ 

» 

• 

« 

• 

* 

• 

• 

» 

•  •  ♦ 

*  *  • 

i  co 

-  “•  ! 

»3 

o 

C' 

O 

3* 

•3 

n 

•3 

c 

3 

*3  ,3  3 

0  0  0 

O'  X: 

C  L 

V 

».* 

'/ 

*, 

X1* 

-a;  a>> 

—  -  1 

O1  r-H' 

r 

cc;  o' 

h  < 

'1 

■•> 

Y» 

,*>  i 

•j 

|VI 

3* 

'i 

TOT 

T  t 

•<  •> 

— >  -  * 

3  O 

r. 

— 

r, 

D 

d 

3* 

— c 

•3-  3  ,3« 

“4  3  3 

01  -  i 

w 

3  ” 

O 

»“* 

j 

3 

o 

3 

O 

C  O  O 

0  0  0 

L  N.  1 

o 

-  ”* 

»3 

.3 

o 

3* 

o  O 

0  0  0 

*  i 

X  O  ! 

■ 

i  $ 

• 

> 

• 

« 

• 

• 

• 

i 

• 

■  •  • 

*  •  1 

Z  2  1 

Q 

3 

c? 

•0 

o 

o 

G 

a 

o  o  o 

0  0  r 

'_!  -  i 

V 

V 

V 

' 

v 

V 

V 

,  V  V 

■J  V  »' 

J* 

« 

« 

A 

1 

iN 

V 

r-j  x  1 

rw 

Q 

0-J 

0J 

CJ 

bl 

•0  O  vi 

:  x 

r-*<  ^ 

3* 

« r. 

■3 

o 

o 

0J 

o 

r • 

to 

o 

O  M 

O  O  O 

ti 

CJ 

Ov  1 

3 

o  » 

c 

■5 

o 

o 

« 

o 

o 

* 

■••to  • 

O  O  O 

r  .j 

r  ) 

U  CP  ! 

# 

1  »“< 

* 

1 

« 

O 

o 

1 

OO 

•  «  • 

-4 

t- 

aa  3  : 

Q 

o 

o 

c 

o 

o 

d 

d 

G 

_3 

•0  0  0 

>c 

32  \ 

’■mi ' 

C  — 

o  j 

*r 

1 

T 

M 

0J 

r: 

to 

1 

<r 

►T» 

0 

o 

T 

0! 

O 

•**» 

7 

v 

UJ  -  ! 

c 

o :: 

a 

,~a 

o 

O 

c 

a 

O 

iD 

o 

■D  (N  O 

CD  CD  O 

•D 

4J  X  i 

Q 

•3  *3 

D 

c 

o 

o 

o 

o 

o 

o 

,*n 

O  O  O 

O  O  O 

X  CP  1 

■ 

>  > 

1 

• 

• 

>3 

■ 

« 

( 

• 

• 

•  f  • 

•  <  « 

*3 

J  1 

o 

.n  .-v 

O 

oo 

• 

OO 

O 

*3» 

o 

o  o  o 

OOO 

•mf  1 

V 

V 

o 

w 

i 

V 

4- 

o 

1 

»> 

X 

1 

CO 

CD  N 

"A 

N  N 

X  Tv  CD 

v 

X 

"  11 

■7>  a 

Oi 

tM 

H 

H 

n 

>N 

a  a 

3 

o  o 

O  O  O 

Q 

r>  o 

o 

oo 

O 

.1 

n 

o 

.■n 

n 

0-0 

O  O  O 

>-« 

O  •■■-  1 

."A 

»-a 

a 

c  a 

.3 

oo 

O  o 

0  0  o 

O  O  O 

1-  7*  1 

• 

O  * 

♦ 

• 

# 

• 

• 

• 

• 

■ 

«  •  • 

•  •  « 

■0 

ft 

3  1 

t 

a 

o 

o 

o 

o 

a 

oo 

3 

O  0  o 

OOO 

W 

-/  | 

o 

V 

V 

u 

V 

V  '/ 

0) 

1 

H 

1 

>4 

o 

'i  > 

0) 

jn 

0i 

01 

01 

N 

01 

CD 

-•n 

~f 

»r»  y)  n 

C*7  fn  -.Ti 

3 

CD 

oJ  1 

3 

c  o 

o 

a 

o 

o 

O 

o 

Q 

o 

C 

r  n  r 

OOO 

| 

■G  I 

s 

V  \ 

\ 

\ 

\ 

\ 

s 

s 

\ 

\ 

XXX 

X  X  X 

■i  0 

a 

O  1 

u 

L-  !0 

to 

!0 

UP 

i.O 

to 

to 

to  to  'O 

to  to  o 

tfi  bD  !0* 

v  - 

_i 

1 

O 

C  3 

O 

c 

a 

0 

o  o  o 

•3  ;3  3 

GOO 

c  n 

ID 

i  l 

■ 

i-i 

i'  i 

* 

A 

a 

a 

ft 

f  a 

L  —* 

u. 

•k 

*  • 

•/> 

• 

* 

• 

» 

to 

to  to 

• 

. 

bD  bD  • 

->  D 

i  i 

OP  to 

1 

tO 

-o 

33 

( 

* 

• 

13 

b 't  •  Ct 

•  •  SO 

*4.  3 

z 

a  i 

to 

T 

to 

!0i 

UP 

i*n  (TJ 

•*  v  *C 

UJ 

i 

S'  ur 

T 

i 

3  »•'  •*. 

o 

! 

*  "  ' 

o 

i  . 

«  - 

x 

— i  | 

u 

c. 

-J 

M 

£  * 

-i 

■A  , 

a 

Ijj 

•3 

>-« 

Lm 

“j, 

r 

r*  t  i*' 

u.  G  G 

4." 

X 

c  : 

o 

2  O 

■'D 

« 

•n 

" 

•A 

3 

n  or.  3 

n  ^  a 

U1 

* 

■o 

.*  J. 

VI 

*.« 

.•1 

•/» 

• » 

*  *  * 

'3  0 

pSt**"**' 


c 

0 

w 

« 

L 

0 

a 

L 

0 

0 

r 

o 

L 

■ 

■ 

■ 

■ 

a 

L 

• 

0 

I 

t 


(!)  JT 

0  0 

o  o  c 

C  O  ’£> 

o  c  c 

“  5  - 
o  . 

3  0  0  IJC  .-0 

5  3  ®  \  \  \ 

CG  •  rr  ~t  -r  ~y  t  ~r 

•  ■  3  *"  -  ~ 

?  r  ’? 

T  T 

\  x.  X 

ZZZ 

ZZZ 

\  ’V  v, 

ZZZ 

'X  X  X 
\  \  \ 

”7-  — *> 

v  o  O 

»i *  • 

O  G  V 

G  D 

.0  M 

4-5  L  V 
o  V  *T' 
r 

_L 

!  O  G  O 
i  O  G  O 
!  *  •.£  C* 

I  G  *  * 
1  G  >*;0 
!  -  T 
i 

~ > 

o  - 
a  w  c 

.  — i  , 

r.  n 
[V. 

3  3  3  3  _  y> 

.j/dc;  --a-.  5 7 3 

-OO  C  *  •  G  G 

0?  C  N  O  v 

M  T 

G  G 

O 

•  G  - 

G  »G 
V  G 

3  2  _ 
T  j  'f' 

■T-  •" 

d  d 

.'A 

.*  o  o 

^  7  W/ 

*A  J 

x' 

f  1 

>  - 

5  \ 

j 

i 

1  ",  0" 

!  CO  -  »\» 

in  - 
3  a  a 

.t)  .  . 

C  G  O  G  f.  G  6  G 

•  ■  fi)  <T-  N  .  ,  .  . 

N 

3  Of. 

_.  if.  . 

l J  H  0 

V  y  v 

*  _  - 

ITT 

g  g  a 

t  t 

O  ID  O 

T  *\*  ‘‘  I 

o  o  o 

*’j  CJ 

0» 
J  ■  2 

X  '-f 

!  CO  .  >/ 

i 

-05 

■/  v  V 

G  G  —  —  \-  G  GO  i-1 

v  V  v'  ,  ,  v  v 

d  d  d 

'•  V 

GOG 

••  v  V 

6  6  6 
V  /  . 

1  1  t 

ooo 
'  ' 

O  3 

i 

j 

! 

i 

i 

i 

ifi  — 

i 

7*  5  -« 

j:  ;;  \ 
j  c  :• 
Ui  *  2 

.  Tw  T 

1  ’<~Mi 

o  o  o 
^  •  * 
—  O  O 

.  V  ' 

g  oo  c  r  c  -r  c c 

■  •  ~  \  N  S  N  X  \ 

OO-  Z~Z  TJT 

V  »* 

•X  X  x 
\  \ 
ZZZ 

•r  z  <r 
\  \  \ 

ZZZ 

X  X  G 

\  ~  -x 

ZZZ 

•rare 
\  \  \ 

ZZZ 

o  oi  >r 

■■*.  \  x 

3T  T  T 

'*.  \ 

z  z 

j  i 

>  ^  j 

<D  x! 
■S 

£y  - 

O  r- 1 

cq|  o 

■ 

• 

C  -v 
*  - 
3  N 

c  r 

C  -  3 
O  -  >7- 

o  (!)  a 

3  3  2  0  (*)  ■••) 

U  ■_  G  C  •■')  -  C-  3 

•  .  O  C  -  f-  ... 

o-  o 
c  o 
•  -  (!) 
Q  a 

« 

03  f. 
°  - 

V  ,T,  ,T5 

3  00 

(!)  !3  G 

G  o  -G 

T  «  d 
•3-  G  O 

o  o 

K  -3 

t 

(  ! 

*t  £T 

•!•  J 

»•  «  #. 

-  d  d 

v‘ 

OO  »  .  <T,  -■  |-> 

.  IT; 

r  o  d 

d  d  d 

d  d  d 

d  d  d 

d  d 

1  1 
l 

H  -‘ 

-  •■>) 

-n 

* 

j3  G 

•z  ^ 

T  - 

•n  ~ 

*  - 
u  V. 

C  <7 

u  r 

02  -• 

-iC- 

>’{  -  c; 

V'  V  *v 

O  0  5 

a  •  . 

-05 

v  v  ■  / 

ooo  no  oi  >r 

■  •  33  V  x  •...  v.  S, 

OO—  ZZZ  ZZZ 

V  V  V 

G  G  X 
\\\ 
ZZZ 

•z  z  c 

\  V  V 

•z  X  X 

-  d  - 

v  X.  V. 

XXX 

X  X  X 

ZZZ 

,-r- 

x,  *T 

*T  T 

^  T3 

ti  :• 

G  A 

r-4 

*  5 

C  £. 

Id  - 

u  \ 
a  e« 

!/*.  CO 

3  .  C 
.  O  • 

CJ  - 

-  c  o 
oac 
oco 
•  «  1 

oj  n  in  r.j  —  n  cj 

G  O  >N  ifl  O  G  C  G  o 

C  G  G  ooo  •-  O  G 

OO  i  G  G  G  GOG 

*  •  0  »»«  •  1  4 

n  n 
c  o 

O  G  O 

C  O  G 

(V  fJ 

G  O 

C  G  ’’J 

G  G  . 

n 

r>  ^ 

‘I  5  O 

O  -G  G 

in  in 

G  G  o 

C  G  O 

o  o  o 

T  <N  d 

G  O  G 

g  a  o 
o  o  o 

5  5 
oo 

‘X  o 

V) 

_i 

n 

•i 

n 

O  p 

ooa 

V  V  V 

G  O  •-  O  G  O  G  G  G 
‘  v  v  ,•  '/  v  v 

G  G  d 

<  •  G 

G  G 

V  V 

*  •  * 

G  O  C- 
«  .*  • 

d  d  d 

d  d  d 

66 

- 

0 

* 

'  ' 

■ 

4- 

£ 

fl 

■u 

— 

/■% 

•r  r* 

•J  \ 

w-  7» 

ON 
-3  ,n  o 
j>  "  o 

c  o  . 

N 

oj  -a 
goo 
aoa 

m  03  -0  -o  - 

2  2  ~  ooo  G  OJ  G 

GOG  003  OOn 

-  •'( 

G  G 

C  (VO 

7) 

'(  C 

0  30 
GO  . 

3  d 

i.  o  a 

G  G  G 

»T) 

•■'i  rr 

J 

-  G  X 

G  C  3 

O  G  G 

T'D 

G  O 

■P 

• 

0 

3 

p 

6  6  6 

V  V 

Q  Q  G  G  G  G  G 

•d  o’ 

d  d  * 

•-  j  d 

'  6 

•  .  ^ 

0  c 

r 

n 

_  ►. 

s. 

""  — . 

» 

•H 

0 

m 

i 

a 

_i 

UJ 

l> 

c 

a 

OOO 

<T>  |*I%  »7> 

\  \ 

*3GO 

aoa 
ro  g  <n 

T  -  T 

3  00 

OOO  —  —  — 

(!)  0)  (!)  OOO  GOG 

N  S \  \N\  \  v \ 

X  A  J.  M  J!  *»■’’  !T>  in 

O  G  G  0  30  G  G  G 

—  —  — 

O  G  O 

S  N 

V.  i\  tt 
OO  G 

GOG 

N  \  '. 
w:  n . 

O  G  O 

**  *«4 

:ac 

s  \  \ 

V  r  if; 

*z  oo 

H  H  l%J 

o  o  o 

x.  \  y 
a  o  in 

G  G  c 

d  M  -xi 

C  3  G 

X  \  X 

in  m  a 
OO  c 

•N  'j 

\  \ 
j*  v: 
o  c 

•>  7 
-  !■ 

h4 

I 

t 

K  a.  «i 

X  -r, 

u. 

T 

UJ 

3 

O 

a 

0 

c 

•  *  \f> 
tr»  r»  * 

«  if)  bl 

*  1  1 

!f>  lf»  f> 

*  '  »  r> 

■  •  u)  u)  •  .0  «  lj-)  . 

D  1  (  ,  .‘Jl  f  *f 

TT  «-r  * 

•  a  « 

tn  T 

»  # 

i") »  a 
•  3  * 

sn  ~ 

»  ». 

10  • 
i  «  '*’} 

!)  '*0  V 

K  «  K 

IT  B)  T 

X  <1 

T  T 

5  c 
u.  c 

»i  L  J1 

trt  > 

0 

•> 

t  *  t 

X 

** 

v  -  _ 

o 

— 

a: 

0 

u. 

r 

*■■*  j  i  3 

:c  j 

“  ,  r, 

3  3 

t  m  'j> 

OO  D 

0  »-■  " 
w  7; 

’-OO  3  —  *1  TiT  If 

3  CG - -  1  1 

'0  ;  g  -  -  - 

•■>  ••«  j-  ?  :•  7  r-  :• 

r.  3 

;j>  »  • 

3  3 

T-e  - 

N  *7  T 

-  7 

'  •  *% 

c'  j  r. 

•;  ‘1 
,r  - 

■3  G  C 
■  e  .  x  -3 

-  ‘J 

••  rx 

r  * 

n 

c 

0 

« 

• 

L 

0 

a 

L 

0 

U 

£ 

0 

L 

I 

0 

■ 

a 

L 

0 

u 

h 


( 

i 

l 

! 

I 

I 

0)1 

"Ol 

o: 


i 

t 

co: 

x‘ 

<ui 


E-*;  ft 
i 

31 

jD  ~ 

X-  ~ 


I 


J 


— 

>'■! 

oi 

<*1 

>•( 

CJ 

T  Cl 

J! 

ft  . 

u\ 

0 

‘I  If.  - 

-  O  W 

01  3  « 

T  ^ 

Vi 

— 

J 

Cl 

— 

“ 

o 

*0 

T 

1 

0 

*"  i 

— * 

0* 

» 

r,  m 

c  c  ■_ 

•3  3  0 

a  3  o 

O  3 

O 

•ft 

o 

0 

0 

o 

6 

,“t 

IN 

0* 

•5 

a 

0 

0 

■ft 

-J 

0 

»"* 

0 

ft 

L  \ 

<—  “  , 

COO 

•3  o  . 

3  3 

3 

*0 

5 

ri 

•ft 

•T 

o 

o 

•3 

t 

’3 

3  a 

C 

0 

0 

0* 

0 

ftft 

.ft 

•3 

aj  O' 

,  ,  n 

»  •  * 

.  -o 

•  1 

« 

■ 

3 

i 

t 

• 

l 

o 

t 

« 

« 

* 

i 

• 

I 

« 

3 

i 

« 

0. 

—  ft 

O  0  , 

•3  a  c 

0  O  V 

Q  3 

0 

»***• 

Q 

0 

0 

o 

o 

0 

o 

Q 

0 

0 

u  - 

* 

’  •  V  * 

V 

V 

3 

«/ 

V 

G 

* 

* 

«* 

,"ft 

ri 

0 

V 

a. 

CN 

Q 

m 

H 

TiN 

<n 

w* 

n 

rm 

If! 

•T, 

ft. 

*n 

**! 

j- 

*  , 

ftft 

0 

/> 

V 

O  “ 

'DQ« 

010  04 

04  O  <3 

O  G 

«ft 

o 

,ft 

O 

— 

0 

0 

0 

ftl 

■ft 

-4 

ft  i 

•ft 

,ft 

0 

0 

3 

** 

V- « 

i-4  'V. 

o  .  o 

o  o  o 

GO  • 

O  3 

o 

0. 

0 

n 

c 

0 

0 

0 

*T. 

G 

» 

c 

c 

0 

ft 

"*« 

ft* 

ft 

ft 

CQ  3 

•  c  • 

•  •  • 

.  .Q 

•  • 

< 

t 

• 

o 

o 

• 

• 

• 

0 

« 

• 

o 

• 

« 

• 

■ 

• 

. 

« 

n 

ft 

S3  3 

a  v  o 

aao 

o  a  v 

G  Q 

n 

o 

C 

• 

• 

a 

0 

0 

• 

-4 

o 

0 

0 

3 

0 

a 

o 

G 

O 

0 

U 

V 

<3 

G 

-T 

n 

r4 

Ci3 

— 

0 

o  $ 

coo 

ooa 

3  00 

H  «4 

»•  < 

»4 

—4 

-4 

—4 

—4 

—* 

— * 

-4 

-4 

C| 

•'1 

J 

'1 

0 

U) 

E-H  J-- 

*‘0  «7l 

on  com 

CO  0}  CO 

GO 

o 

o 

o 

o 

G 

G 

o 

0 

c 

0 

O 

o 

a 

ft 

ftft 

•ft 

0* 

0 

1 

>0 

N.  \  N. 

\  \  s 

N  \  S 

\  s 

N. 

*\ 

s 

S 

\ 

X 

\ 

s. 

N. 

N 

\ 

s 

\ 

s, 

S 

\ 

\ 

‘ft 

\ 

a 

o 

ITT 

TTT 

TTT 

in  in  bo 

‘n 

in 

m 

1)0 

m 

no 

10. 

m 

10 

UO 

in 

1)0 

■n 

10' 

-0 

n 

in 

If 

1)0 

•)0 

.  5 

a  *3*3 

GOO 

O  3  0 

0*3 

o 

o 

O 

a 

o 

o 

o 

0 

3 

G 

0 

o 

a 

G 

G 

o 

o 

*3 

O 

C  ’< 

LU 

X 

■>  3 

# 

ft  ft  ft 

• 

» 

« 

ft 

ft 

r 

# 

^  -* 

U. 

Cl 

.  .  ‘Si 

to  <n  it. 

•  -  !)■) 

in  • 

00 

ft 

to 

• 

ft 

ft 

ft 

in 

• 

0# 

m 

ft 

» 

, 

• 

ft 

'ft 

4 

* 

> 

tom  . 

(  i  • 

*0G  • 

. 

• 

to 

<0 

T 

» 

■£ 

• 

1 

« 

m 

•T> 

•n 

7 

>n 

in 

T 

T 

4 

0 

z 

O 

'0 

in  in  n 

•ft 

00 

n 

T 

in 

ul 

tt 

L  ? 

UJ 

J 

3 

“ 

ic  . 

o 

0 

**  «*\ 

(3 

$ 

- 

-  ~ 

S 

»-• 

*.V 

u 

a 

-  N.-n 

T  W  '£ 

K  ffl-3 

.ft 

i « 

'W 

7 

w 

T- 

■X 

•T> 

o 

— 

'j 

T 

!)■ 

r- 

0 

•7' 

O 

—4 

'I 

<3 

t 

•3  a  3 

o  a  o 

C  3  0 

^4  *-4 

.4 

— 

— 

••4 

*  t 

•** 

•( 

*  | 

ft 

■i 

'i 

r  t 

n 

»T> 

ft* 

i.* 

<r 

c 

3  3  3 

COG 

■ 0  ;n  /n 

ir.  • 

•  * 

■  n 

_* 

r 

/ft 

— 

* 

r 

0 

.  n 

»  “ 

ft 

*r, 

..ft 

£ 

0* 

*“« 

0 

in 

o 

w  n  to 

cl  •/; 

liO  A 

*0 

■* 

in 

/ 

t* 

* 

*.* 

/ 

.* 

*•> 

z 

-  Z 

ISOCONCENTRATION  CONTOUR  LINE  (pg/L) 
CASHED  WHERE  INFERREO 


FIGURE  2.B 

BOISE  AIR  TERMINAL 

1515  AREA 

BOISE,  IDAHO 

TOLUENE 


(O.OD  TOTAL  TOLUENE  CONCENTRATION 


ISOCONCENTRATION  CONTOUR  LINE  (|jfl/L) 
DASHEO  WHERE  INFERRED 


TARMACK 


FIGURE  5 

BOISE- AIR  TERMINAL 

1500  AREA 

BOISE,  IDAHO 

SAMPLING  LOCATIONS 


(IN  FEET) 


SOIL  GAS  SAMPLING 
LOCATION 


Trocar  Nauaroh  Corporation 


FIGURE  6 

BOISE  AIR  TERMINAL 

1500  AREA 

BOISE,  IDAHO 


TOTAL  HYDROCARBONS 


FIGURE  7 

BOISE  AIR  TERMINAL 

1500  AREA 

BOISE,  IDAHO 

TRICHLOROETHENE  (TCE)/ 
BROMODICHLOROMETHANE  (CH BrCI2) 


(IN  FEET) 


1507 


I 


V 

{<0.0005) 


(0.001) 


SOIL  QAS  SAMPLING 
LOCATION 

j  TCE/CHBfClg  CONCENTRA¬ 
TIONS  CALCULATED  USING 
CHBrClg  RESPONSE’ 

FACTOR  (Mtt/L) 

>0^  ISOCONCENTRATION 

CONTOUR  LINES  (w/Ll 


(0.008) 


(0.002)  j 


VEHICLE 

PARKING 


l.e 

(<0.0002) 


(0.005) 


1500 


"(0.002) 


(0.007) 

Jam 

f  (0.003) 


(0.002) 


B 

•(0.02) 


FIGURE  8 

BOISE  AIR  TERMINAL 

1500  AREA 

BOISE,  IDAHO 

PERCHLOROETHYLENE 

(PCE) 


(IN  FEET) 


1507 


I 


x-4. 

:  '' 

\  V" 

x  ^0.02) 


V 

(<0.0002) 


(0.002) 


(<0.0004) 


(0.03) 


VEHICLE 

PARKING 


(0.0002) 


SOIL  GAS  SAMPLING 
LOCATION 

TOTAL  PCE  .0 

CONCENTRATION  IN  Rf/L  «Q0005) 

ISOCONCENTR  ACTION 
CONTOUR  LINE  (pf'U 
DASHED  WHERE  INTERRED 


.  .c 

(o.oe) 


(0.0005) 


\  • 

(0.03) 

\ 

\ 


(0.002) 


(0.004) 


mAA 

(0.004) 


(0.004) 


S 

(<00002) 


(<0.00 02) 


;  .b 

(0.009) 


Tr«o«p  Pnaarch  Corporation 


y  * 


APPENDIX.  G 

ON-SITE  GAS  CHROMATOGRAPHY  RESULTS 


;s 


=3 


t{ 

j 


I 

1 

1 


rt 


cc 

a 


Ul 

in 

a 

CD 

I 

a 

j 

UJ 


Z 

Ui 

3 

O 

(3 

I 

U 

cc 

Ul 


L>  3 

“V 

O' 


•? 
u:  x 
x  \ 

t-  Ol 
3 
u, 

■31 


IZa  I 

r-  n 

X  X  p. 

'3  *3  3" 

£  •£  C< 

■L-  -1’  • 

7  T  m' 

3  <£■ 

2  Z  Z 

.*x  '•  /*■ 

V  '  “ 

»?•  L?  N  i 

•  <  — < 

•-4  *  t 

•  •  1 

•  •  i 

•  4  t 

•  <  i 

t  r-  i 

• 

«  1  1 

«  t  « 

•  f 

0  0  7  1 

»— ;  "  “ 

*_»  i“.  P 

DOG 

.“t  ~ 

n  ~  o 

/n 

— 

—  - v 

3—  ~  .* 

,**  — 

v—  “i 

0  X  3  1 

%/  v* 

X-  V  V 

V  v 

1  * 

V  V 

v  ' 

" 

y  ,  ' 

i.  3  W  : 

T  | 

“r.  i 

JL  ! 

1 

* 

•>  5 

"j  i 

~  "l  ** 

.Vi  T. 

r,  q-.  »T. 

,v  . 

.V. 

Vj.  *• 

•>  \ 

-  -  <■  j 

r-t  —  ^ 

— '  — <  -4 

.  «  • 

*  «  . 

•  «  • 

«  -4  — 

— 

—  — 

— 

—  —  . 

*  .  . 

—  rrv  t 

*  *  ■ 

**i  — 

c-  O  G 

"i  ' 

' 

■V  ^ 

— i 

t  » 

»«  «  « 

j, 

^  fa  J 

1- 

-*•2  0! 

•r  f 

•T1 

3*  v  -i  i 

«  i  — 

*  u.  U 

__ 

1: 

*%.  a. 

^  *2, 

U.  fa 

• _  , _ », 

JT  ?/  \  2 

G  X  x 

v  *S 

'v  V  \ 

v-.  \  % 

\  \  \ 

\  \  \ 

X  \  ’■ 

«.  v 

— '  ^  rr. 

*/*  * 

'  -*■  T 

~~  ~T  ~T 

T  *»■  “T 

*r  t  — 

*T  T 

~r  -r 

“7* 

v  -r 

T  T 

-V  *y  -r 

r  t  -r 

ta  :•  3  : 

.7/  w  1 

I 

0  r  1 

C  *7*  i 

•y  Zi  » 

7  JU? 

Tw 

u**  m 

n  in  n 

•■£>  in  ti 

>.*  *j’l 

j-  If-  H 

-■  7  r. 

r. 

•  ■  « 

i  «— « 

-•—Hr-* 

•  i  • 

tii 

•  i  « 

i  —  « 

t 

■  i 

•  |  . 

*  «  1 

•  ,  , 

-  O' 

f~. 

C*  v  v 

•“  ^ 

o  o  a 

O  O  j3 

O'  v  O 

Z/ 

O  OV 

o  o  o 

“i  .-*»  **• 

,n 

0  3  ■ 

V  **.  \J 

V 

'  ■ 

*  *  -  »•  // 

*  ’  % 

. 

r»  w  } 

•i  ^  - 

rr,  i 

v  j 

r.  o 

P.  X 

X  X  X 

•a  g  o 

’£•  *•} 

*5  7* 

T  .x 

w  G 

G  *5 

C  ©  7 

•r  o  o 

N  X  1 

•  •  — 

r-»  •  f 

«  t  • 

*  i  i 

■  r  * 

*  •  • 

•  •  « 

« 

•  t 

r  i  i 

(  •  « 

i  «  • 

c  o : 

O  Z‘  •*' 

V  G  G 

o  o  a 

G  G  G 

O  3  “| 

C  O  Q 

•2-  ■  O 

»2> 

■3  0 

C-  w  o 

•£■  O  O 

.}  T  i 

v*  */ 

.  V 

v  v  v 

»/ 

/  -  v 

.*  \  '  * 

v. 

•3  -  i 

O  ! 

U” 

7'CC 

2  0  0 

fcl  U"1  IT 

■n  g  ui 

in  ui 

l-X 

v; 

111  ill 

n  -j'  n 

•/J  tf) 

0/  X  1 

tTi  ^  G 

GOO 

GOO 

O  G  G 

O  c  o 

o  O  -M 

T  O 

•3  0 

030 

"i  'll  X’ 

L  X  ■ 

3  .  , 

«  «  > 

#  »  « 

<  «  i 

*  t  1 

*  »  » 

•  If 

*  *  1 

*  *  1 

«J«  1 

•  2  G 

3  O  G 

O  O  G 

•2  O  o 

o  c*  o 

O  *  " 

o 

~  " 

,-X  —  , 

“  ~  —» 

X  3  i 

C  ' 

f  '  / 

V 

V'  '  / 

'  * 

\  p 

,  V  * 

O  I 

J 

1 

-v  J 

-  O:  1 

y. 

TiXP- 

x  p-  x 

iii  ui  tn 

l!*i  in 

ill  2. 

IT*  ‘/j 

*w  JC  ! 

z* 

300 

o  c*  o 

t  r-  - 

— 

—  _ 

—  — 

fa  — • 

-♦  — 

u  \  : 

**•  i  * 

•  «  • 

*  •  « 

•  •  « 

«  •  • 

■  4  < 

•  •  • 

i 

1  1 

■  •  ■ 

•  •  — * 

•  «  « 

G  y  : 

a  g  c 

r-V  v— \  — i 

OOG 

O  O  O 

0  3  0 

•n 

.o  o 

*3  O  3 

7  7 

O’  o  o 

X  3  1 

* 

v  V  v' 

V  v 

v\  . 

V  -■ 

»'  V 

v  « 

V 

„  . 

‘  •  \/ 

O  «■”  ! 

i 

r-  x 

Tw  f-  r. 

>'•1 

O  i 

-*  —  n 

>'•1  o  c 

G  G  d 

— 

^4  #4  ^ 

H  H  c<* 

o  ~ 

— 

—»  — 

^ 

2-  C  f. 

"1  C  l 

T  Ji  ! 

Q  30 

GOO 

a  a  a 

OOG 

GOO 

o  o  o 

a  <n  a 

~ 

O  2> 

•2-  O  G 

2-  a  O 

S  i 

O  G*  G 

a  a  a 

>_»  a  o 

GOG 

2  O  O 

o  o  o 

o  .  o 

o  o 

o  o  o 

o  o  c 

r-  .-k 

G  0>  ’ 

*  »  • 

i  ■  • 

•  •t 

t  ■  i 

•  1  • 

1  1  > 

*  7*  1 

» 

1  • 

*  »  • 

»  •  « 

•  *  « 

o  o  o 


QQQ 

V  V  V 


C  G  O 
V  V  V 


c  a  a 

'  t  •■/  ; 


qo 

X 


O  ’ 

V 

«v, 


■  o 

V 


g  a  g 


G  G  O  G  2 


iT>  T1 


u 

i  1  -  -- 

~4  \» 

•:i  ci  ini 

o  —  o 

■2  O  O 

G  O  M 

Q  *-  ”• 

•-  or,  x  .v.  a  o  .-i 

u 

X  i  .  .  . 

.  o  O 

o  a  o 

OOG 

COO 

ooo 

o  •  o 

ooo  o.o  a  c  o  o  o 

0. 

0  10  3  3 

O  •  ■ 

•  •  • 

•  f  » 

*  l  1 

1  •  • 

t  IJ  » 

V O  G  GOG  G  O O  G  GO  G  2  O 


C 


<!)  —  -• 
a  a  c 


GOO 


T  -  T 

QJP 


T  T 
G  G 


7  T 


G  v  G 
V 


'!  G 


GOO 

V  V  V 


•X  X  i 

m  if. 

ui 

Cl 

O  •-  1 

3  . 

a 

H  < 

■  »“ 

• 

» 

^  • 

n 

w 

o 

if-  111  L" 
C  G  C 


— .  " ,  ,v> 
l  >  I 


in  o  o 

O  GO 


DOG 

^  V  V 


«  01  - 
c  o  o 

GOG 


■0  3  *J) 


OOG 

V  V 


01  -  G 
.  f~  . 
G  •  G 
O 


x  x  r. 


:  °  - 

r  '  > 


'  X 


G  G  O  G 


Cl  75  ® 

*  •  G 
O  G  . 


:gc 
d  G  G 


o 

■T  1 


;  •_  _)  _■  _■  _ 


G  ■"'I 
OC 


-  ■'  F 
G  G  O 


f-J  - 
2  G  3 


V  G  G 
o.  r-  x 


G  O  G  G  G  G 


f-  X  »D 

p4  -i  f-J 


v-  - 
0!  -  - 


G  G  G 


G  G  O 

odd 


—  Cl  •'./  “• 


T  Ll  G 
•  I  . 

7  T  T 

3  3  3 


“i  Ti"  : 

*  1  I  i  *  i  )  * 

—.—.—I  r\»  "i  *„  ■>  ■') 

:  >  i  I 


-  »3  v 
i  I  J 
■;  .'i  "i 


l  I 


tn  o  •- 

.  ■  i 


T  ■ .«  —  "iflT 


I  •  I 

_ ,r\  t*. 


3  3  3  -33  33 


I  >  II*  .  s  , 

n  u7  n  .n  ui  n  -3 

3  3. 3  3  333  333 


o; 

X, 

Si 

<o; 

fc.| 


a 

Ui 

M 

>■ 

(3 

fa 


s:  sr 


'5  * 

Z 


J! 

<} 

a 


■.  X 

XXX 

\  N  S. 

•\  S  N 

X  X 

X  X  X 

X  X  \ 

r>.  *V.  *s 

\  X  \ 

\  X 

0 

)  fii 

111  ill  ll*. 

13  to  to 

to  U*j 

Ll  111  111 

Ll  ill  ‘Jl 

Ul  Ll  ul 

'St  » 

lJ*3  01  a" 

ai 

Ll  Ll 

•  .X 

X 

>  O 

ooo 

o  o  o 

GOG 

C  O  O 

o  oo 

•0  O  O 

COO 

O  3  G 

O  2- 

fa  fa  c* 

II 

■a  :• 
c  j  *■ 


I  an!  anripr 


i 

o 

'■3 

Jt 

j 

a 

i 

<1 

r* 

• 

o 

u 

■ 

'•a 

i 

) 

a 

L 

I 

I 

f- 


V; 

5  ~  o 

j  t  sn 


"  J7  -3C 

c 

I'.Ii  O  f- 

fw  N  Tw 

f-  fv  (V 

O  N 

fw  fw 

•v  n  r- 

IV  IV  *- 

n  r- 

Tw  f-  fw 

f-  r.  f- 

f w  f W 

«w 

4-*  r,  tj  \.  *.  LO  • 

•  <  • 

•  •  > 

a  -  • 

i  <  « 

i  i  • 

•  i  • 

1  l  * 

•  ■  . 

»  > 

» 

0  v  QSQ  'O'  C 

o  o  o 

OOO 

-  o 

o  o 

O  o  Q 

OOO 

G  ‘I*  Vw* 

o  o  c 

-I*  -j 

0 

c 

t-  0  V  0  o  V 

*./  V  V 

V  V  v 

«  V 

V*  ' 

V  V 

/  V 

'  *  «> 

V  3  -•  E) 

T2 

31 

I 

C  /N  O 

•I  O'O  “• 

OOli 

i7>  -T.  .J. 

cr*  o 

if.  '7»  ifi 

ft  C'  <7> 

>T‘  O  51 

•7*  ;T.  r 

•7  O  " 

>7>  T.  .7 

'7>  C 

4  o  N  > 

•  1  » 

*  «  • 

O'.  .  . 

t  •  ■ 

If* 

It* 

«  <  • 

*  1  1 

•  »  * 

•  * 

• 

?-*  V  m  T  O 

a  oo 

O  G 

v  a  o 

o  o  o 

a  a  o 

OOO 

OOO 

Q  O  o 

OOO 

a  o 

O 

JOT  V 

V  V  V 

V  V  V 

V  V 

V 

V  V  V 

V  V  / 

/  - 

V\  ■/ 

'  — V 

''■«  * 

n- 


-CCD 

3011 

<r  <r 

•X  X  X 

,r 

X 

•X 

X  XX 

/- 

X 

X 

X  X  X 

X  X  c 

x  m  x  r  x 

X  X  X 

X  X  X 

£  rlV  \ 

\  X 

v.  X  X 

X 

X 

X 

\  X  s 

X 

X 

X 

XXX 

X  X  X 

X  s  X.  x  X  x. 

X  X  X 

'  s.  V.  X 

-U  C  OZ 
UJ  Cr  3 

T  ^ 

inm 

T 

3 

-r 

7T7 

Z 

3 

•y 

z  z  z 

Z  Z  Z 

z  “  “ 

z  z  z 

zzr 

02  J 


■1  f'  O 

c  oo  n  iv  fw  tv  r-  f-  r-  n  < 

0  v  . -2  . 

.TO  COG  COO  >'n  o 
h  .in  ,  •,  v  v  'c  j  '  > 

0  2'i 


ii  r\!2 

z  cr-o  r-  v  n  r-  r- 


■)iC 
MV  •  T  O 
C  JO  v 
-i  r- 

•2  v 


V 

rj> 

I  3  v 


•DO  O' 


r_ 

>?  d  d 


.  «*4 


fw  fw  X 


f\.  N  fw 


f-  fw  fw 

6  d  6 


Q  C  O 


fw  r.  'V. 

—» 


\.  "w  fw  f .  f _  fw  f-  fw  fw  *.  X 


O  *j  o 


.t>  »rv  v>  iV. 


fw  fw  Tw  f  X  X 

did  did 


:*  0  co 

•»  >00  oo 

iVk  ,r.  .*•»  ,r. 

3 

•00  >00 

•3  0  0 

•s  o 

O  0  0 

00  0  0 

:  o  o 

o  o  o 

I  z 

>o 

C  C  I  C  C  C 

3 

*Z‘  c 

c  o  o 

*w  — 

I* 

I  J  - 

n 

I'  C  I 

2  OO 

c  o  o 

D  C’ 

£ 

c  o  o  d  6  o 

C 

ro 

o  "  o 

•  1 

■I  3 

<!• 

n  2?  c 

o  d  o 

n  ■»" 

-  / 

'/  v 

W ?  m  rS  '•  \r  ‘ 

v 

/  V 

v  O  \/ 

•  ‘ 

'  .*  * 

X'  w 

o,  o; 
u 

<u;  <u. 

>i  >, 

(Qi  c0 1 
Czhj  fi-*  j 

•I  •} 
s;  s! 


s-.. 

a) 

•a 

C 

to 

i — 1 

a. 

co‘ 


J' 


M 

—i  f” 


Or  OO  OO  OOQ  o  o  o  o  c  o 

-T-  -r  .  .  V  /  .*  %  . .  -  . 

0  -• 


00  3  0  C 


o  ■ 


r 

# 

:■! 


u 

e- 


o 

I 

X 

a 


ui 

in 

»-4 

a 

CD 

i 

a 

_i 

UJ 


z 

UJ 

3 

O 

(3 

I 

O 


a>oi 

w.  W4 

»w*  ■>* 

_«  _t 

p4  ^4  4-4 

»-*  —  -W 

ww 

_4 

~4 

,-4 

w.  _  _4 

T 

JtO 

o  c 

3  O  O 

O  *1  3 

O  C  Q 

■*“'  ”  3 

0  0  0 

O 

•0 

."I 

.n 

0 

7  7  '7 

— 1 

VO 

7*  *7  •“ 

•3  3  3 

•3*  O  O 

o  c  a 

O  w  O 

0  0  0 

**  **  ^ 

►3 

.“1 

3 

«_,  •_«  3 

LJ 

7  i 

•  • 

i  »  « 

•  1  • 

<  •  * 

•  «  • 

1*1 

1  •  " 

*  *  • 

* 

1 

I 

* 

1 

1 

•  *  ■ 

fj1 

r  a 

*3  C* 

OOO 

c*  O  I* 

o  a  o 

■I*  3*  *1* 

•3  *3  *3 

OOO 

OOO 

O 

*3 

•0 

c  0  c 

“  '• 

'  • 

*/  V 

'/  v 

*  v' 

V  v'  V 

\  V 

.  ‘ 

“* 

N  (V 

tv  rv  r- 

fw  fw 

IV  MV 

d  •-  N 

n  d 

r-  v 

r-  fw 

UJ 

i 

OO 

OOO 

a  -o 

OOO 

C  0  o 

*j  0  0 

d  0  0 

3  C  ‘‘i’- 

7 

m 

I  - 

d 

,v,  x 

if  1 

X  » 

U*  C 

c  o  o 

c  c  o 

OOO 

<3  .7  .31 

0  0  0 

0  e  0 

I  3  3* 

.'x 

7 

•3 

•"“1 

3 

7*  *7  3 

*1 

•w,.— 

5 

»  • 
oo 

lit 

c  oo 

odd 

odd 

0  0  c 

d  d  d 

0  d  d 

d  d  O 

O 

-■ 

>3 

,3 

f  •  • 

_/ 

.••  V  V 

V  V' 

V  V  V 

'  / 

V  V 

d 

»  • 

O' 

T  T 

T  T  T 

T  T 

T  T  T 

T  T  T 

T  “  T 

T  T  T 

TTJ) 

,v 

'Ti 

m  m  Id 

UJ 

3C  - 

o  a 

a  a  a 

O  '0  O 

QOO 

O  O  O 

O  O  O 

»7>  *3 

*3*  *3  * 

-3* 

Z* 

■3* 

fw 

•3* 

3 

•Z*  *3  ‘I* 

f  1 

s.  * 

i  ■ 

•  *  * 

f  ,n  # 

1  «  * 

*  *  » 

III 

1  •  • 

•  1  1 

• 

» 

t 

3 

■ 

• 

III 

£ 

CPO  o  o 

Cl  o  o 

o  -a 

OOO 

0  c  0 

OOO 

OOO 

*3  I  3* 

00 

* 

3 

0  c  0 

3  V 

V 

V  V 

V  V  V 

V  O  V 

VV  V 

v  v 

V  V  V 

V  V  V 

4*  * 

w 

O 

v 

«'  V  ‘ 

r> 

& 

H 

H 

W* 

wW 

»•« 

X 

_/ 

Cl  M 

01  <M  O 

d  C-J  N 

d  O  d 

•'!  d  O 

d  0  ci 

d  -  d 

•0  d>'l 

.0 

— 

•■1 

r~* 

3 

3 

W4  * 

\ 

o  a 

o  o  . 

a  a  a 

a  .  a 

O  *3  • 

0  >  0 

O  O  O 

■  O  O 

• 

■3* 

0 

O 

• 

« 

.  00 

1- 

a— 

•  • 

.  .  Q 

i  i  * 

.  o  ■ 

•  -o 

.  c  • 

•  '  <  • 

1“  |  , 

0 

i 

• 

3 

z*  «  • 

3 

o  o 

O  C  v 

a  cc 

o  v  o 

c  0  \ 

a  v  0 

OOO 

/  :  0 

V 

‘3* 

d 

z* 

V 

V  0  0 

TTT  T  T  T  T  T  T  7T"  T  T  T  T  T  T  7  7  111  W  If-  SJ  LI  If.  El  P  IP  I 


OTTT 

+i  —  —  — 


v  v  v 

V  v  V 

V  s  V 

V  V  \ 

V  \  d 

V  d  s 

\  V  d 

d  \  '  % 

V  d  d 

d  d  d 

X  ’v.  X 

•:>  ■? 

lil  111  If 

ul  LI  ill 

LI  T,  111 

in  in  in 

El  LI  LI 

LI  L"  S’ 

iii  in  in 

LI  O  If. 

El  O  LI 

LI  tfi  O 

13  U]  ‘S 

OOO 

0  oc 

COO 

QOO 

C  OO 

O  OO 

coo 

O  O  O 

O  O  O 

O  O  C 

O  Z  Q 

u  ? 

—  "I  ~ 
}  I  1  ' 
-  T  7  T 
0.  I  •  I 


**5 

*  i 

T  T 


f-  x  r* 

;  i  « 

T  T  T 
t  \ 


-  *\* 

1  i 

I 


T  0 


f-  «3  * 

•}.  ft  ft  ~  L  ~ 


—  *v  ^ 

i  i 


T  J*  — 
—  -W  f‘ 


:i  i 


—  ."  i  ’.*i 

I  *  , 

,'l  *>  »v* 

*  »  i 


»f  7 


►H 

»W  4-4  v.'i'.M 

4-4  «4  w( 

H  -J  4- 

w-  w«  — 

4ri  ^_4  ^4 

4^  4W  *— ♦ 

'J-‘!  d  d 

c:  d  d  •\-jcj  c.d 

X 

r.  iS  O  O 

0  00 

*2  j3  *3 

O  0  0 

0  00 

0  00 

jC  j  'X'  2  Z 

000  000  00 

0 

in  i*i  w  .1 

.1  Vl  Ul 

cl  .1 

n  m  .• 

•/  n  ui 

■  ^  *  i|  * 

.*»  .1  vl  .1  u'  fr  v' 

•0  * 


E>37 


or‘it’,c*  with 


— ■«  1-  4  V 

<J  fl  X  J. 

4-’  0  U  X 


•5 

«  C  CF> 
3J2 

r  <:x 
-i>  c  ■”< 

Jj  >5  3 
G  _r 


1  f.  r.  o 

CD  *2)  00 

0!3il 

3  >2  3 

»2J  f-  ?w 

X  ft-  >2 

!  ■  •  02 

•  ■  • 

t  «  « 

•  1  • 

.  i  , 

i  oa- 

COG 

OOO 

u  O  u 

COO 

G  G  6 

!  V  V 

V  V  V 

V  v  v 

V  v  *- 

V  V 

v'  ■-■  V 

!  O'-  *T- 

2  2 

‘T*  O  O 

f  >* 

V  V  V 

V  v  V 

'/  /  * 

V  d  d 

d  d  C 

!  v  V 

V  V* 

'/  V  V 

i  £CC 

*r  o  c 

■2  2  2 

■r  —  — 

;r  ,-r  t* 

!  X  %  V 

x  X 

X  V  X 

X  X  X 

\  \  \ 

\  \ 

:  -2  2  >-■ 

»Jv 

•T*  0\  0s 

0*.  »t 

•J"  o  o 

■2  ©  3 

1  C  C  O 

c  c  c- 

d  d  O 

o  c  o 

c 

~  £2  Q 

y  - 

1  ft-  ft-  O 

3  3  3 

■2  >2  C 

>3  3  .2 

2  f-  ft. 

ft.  3 

«  o  o  >3 

G  C  2 

odd 

O  G  O 

2  0  3 

C  C  G 

*•"  xr 

V  V  v-* 

, 

V  *  v*" 

!  >3  C2  if! 

hi  O  U1 

m  tn  on 

if)  If!  tf) 

hi  3  C 

2  2  If) 

1  (_•  O  _• 

■2  0  0 

o  o  a 

o  c  o 

Q  O  O 

G  G  O 

i  a  c  2 

O  O  O 

odd 

G  Q  -2 

odd 

odd 

:  V  ‘ 

\  V 

V  V  V 

*  * 

V  V  V 

V  V  V 

1  «  -  !f) 

25  m  ti2 

on  in  w 

in  irj  w) 

- - -  LO 

1  .  .Q 

O  O  O 

ooo 

O  O  C 

)— 1  1  • 

•  •  D 

too  • 

f  •  • 

•  *  • 

•  »  . 

•  a  o 

G  C  ■ 

1  V  V  o 

o  a  o 

ooo 

ooo 

o  V  V 

'  *  V  o 

1  V 

V  V  V 

V  V  V 

V  \ '  / 

V 

V 

1  H  ^  IjJ 

>2  0  0 

•3  2  3 

•2  2  2 

»2> - - 

— :  % 

i  o  a  o 

o  a  o 

ooo 

O  O  G 

O  G  O 

o  b  o 

i  :qq 

o  a  o 

o  a  a 

C  O  O 

O  O  G 

O  2  O 

•  •  •  2 

Q  o  ■_> 

•2  Q  O 

•2  -2  O 

o  •  • 

.  .  .”V 

!  u'  « 

»  .  * 

«  l  « 

1  «  1 

■  o  c 

a  g  . 

ooo 

OOO 

ccc 

O  V  V 

w-  O 

V  •/  V 

/  V  V 

v  *. 

j  .-*V 

N 

r.  r. 

H 

1  N0O 

H  "4  H 

O  H 

o  o  — 

-<  ft.  ft. 

|  OCO 

•2  0  0 

OOO 

C  0  2 

■3  0  2 

C  G  • 

I  O  .2  2 

c  c  a 

d  a  d 

d  d  d 

•2  2  2 

O  2  V 

1  '.'r'  ■"  •■■-! 

a  m  m 

n>  {*>  OD 

or,  .*n  cn 

»*n  .Tk  .Ti 

>7)  O 

IOCO 

QOG 

a  o  o 

0  2  a 

O  O  G 

O  O  Q 

j  G  O  d 

ooo 

d  d  o 

d  O  d 

O  O  Q 

odd 

v  *./  v 

/  V' 

* 

5  H 

H 

r— 

1 

IO-N 

*“*  o  »-< 

-  (M  ~ 

H  ^  ^ 

-4  “■ 

^  O  *M 

[  .02 

a  >o 

ooa 

o  .  O 

c  ■  » 

•  o  . 

«  ■  • 

•  o  . 

■  O  3 

.  C  O 

O  *• '  o 

o  o  o 

O  >•  2 

c  / 

Q 

i  If)  i'  '  i 

M  Of  <••! 

■n  ■'(  •) 

n  r,  ■••! 

a  iji  k 

ut  tf*  r- 

*  —  —  — 4 

r*  r<  H 

T-* 

H  «H 

H  *3 

1  X  \ 

*>.  N  *N. 

\  \  \ 

N.  .  ’S 

1  l*-  <1  « 

!f>  /i  ifi 

w  on  in 

8)  ’2  on 

o'  2  2 

2  ui  ’S'. 

*  co: 

O  O  O 

G  O  G 

0  02 

0  0  3 

3  O  2 

i  m  t  - 

'j  m  7 

■\  ».\  f% 

2  r-  o 

-  -  .'i 

T-  «-4  v 

II; 

I  1  ! 

.  j  1 

1  .  — 

■  i  * 

1  *  u. 

*— «  — • 

| 

1  1 

5  ‘  - 

i  •*  *  j  j"» 

•/.  tfi  2 

<Ti flf 

■r  - 

—  ... 

2  2  0 

C  2  O 

0  Z  :Z 

“k  « 

•  *  - 

.  .**  •  * 

a 

Ol 

u 

U; 

a> 

31 

>t 

>  • 

03 

CO- 

CM 

fo; 

•  *1 

S3  S'. 


I.anl  antfpr 


®TT  T  N 

W  r-«  ot  tH 

V  V  V  V  V 


N  in  vQ  \0  -Jj 

»“<  •— 4  *“<  <H 

V  V  V  V  V 


CQ  1 
1 

9  ^  1 
C  -  1 
1 

O'  O' 

•o'  in  in 

in  n 

a  at  i 

v  v 

— M  ,-» 

«  3  i 

V  V  V 

V  V 

0  1 
i-  i 
i 

9  1 

C/i  1 
®~  1 

<33  T  T 

TN 

M  V  1 

CD  03 

H  H  H 

H  H 

c  cn  i 

A  1 

V  V 

V  V  V 

V  V 

v  J  1 

CD  ^  1 
l 

1 

—  1 
O  n  | 
04  —  1 

TO 

TO 

O' 

L\  1 

f  « 

H  r  H 

^  OJ 

CD  at  i 

aa 

VO  V 

V 

x  a  i 

V  V 

V 

Uv  ( 

CM  I 

-«  s\  | 
(J  — <  | 

V.  S.  I 
CD  O'  I 
I  3  I 
Ov  I 
I 


o.  o. 
a  o 
o  o 
*  • 
a  a 
v  v 


M3  vfl  0-  M)  T 

•  •  *  «  • 
ooa  ao 

v  v  v  v 


i 


a 

x 

S 


^  1 

04  04 

T  —•  1 

OO 

04  CM  04 

04  CD 

-<  \  1 

O  O 

•  •  # 

•  o 

U  O'  1 

•  • 

oao 

o  . 

CJ  ZJ  1 

a  a 

V  V  V 

V  o 

w  1 

1 

V  V 

V 

1 

«  1 

03  CD 

111  -*  1 

OO 

in  a  n 

|t-  01 

o  K  1 

oo 

■  ft 

a.  o'  i 

•  • 

ooa 

a  6 

a  i 

o  o 

V  V  V 

V  V 

U  | 

1 

V  V 

1 

^  1 

coco 

Ui-«  1 

a  o 

(V 

U\  1 

•  • 

04  04  01 

04  . 

H-  CT  1 

T  1 

o  o 

v/  \/ 

V  V  V 

VO 

« 

IQ 

J  1 
w  1 
1 

V  V 

in 

A  | 

w<# 

OC  1 

in  o 

o 

U  V  I 

o  • 

a> 

4-  at  i 

•  n 

i 

o 

-4 

a  i 
^  i 
i 

O  V 

UJ 

9  4 

m  in 

»-4 

44  1 

oo 

U. 

0  1 

N.  \ 

_  i 
i 
i 
i 
i 

0  I 
I 

a  i 

€  i 
«  i 
W  I 


M)  <43 
O  O 


04 

•H  | 

!  -> 
-  I 

I  H 

3  3 


V  V  V 


N(l)T 


in  in  in 
ooa 


T  <43  ® 
i  i  i 

H  H  H 

1  I  I 
04  CM  CM 
cic 

oao 


0) 
H  • 

vo 

V 


ino 
-<o 
s  v 
in  01 
oo 

o  a 

W  1= 

I  1 

-  in 
1 

cm  a 

■X  CM 
O  X 


% 


s- 

<13 

Cj  c{  1 

3  §  .5 

jj  &  £ 

Ci-*j  ■  i 

J  J 

Z,  'e* 


I 

1 

O' 

A 

■o 

0 

M 

O' 

*-♦ 

0 

c 

X 


Sj  J 

I 

I 


X) 


li¬ 

es 


TI  u 

9  O' 

3  3. 

0  0 

0  0 

X  L 

O  Q. 


« 

3 

fl 

® 

a 


9 

0 

0 

*n 

■o' 

a 


9  -0 
0  9 
C  N 
9  O' 
L 

9  0 

Ci.  c 

••  L  <J 

n  9 

C  44  4> 
0  C  0 

»H  "ft  £ 

-p 

*> 

4-’ 

0  *z 


APPENDIX  H 

LABORATORY  ANALYTICAL  DATA 


Explanation  of  dialysis  Reporting  Format 
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Assoc  Sample(s)  :  BACKGROUND  Assoc  Sample(s)  :  TS-6-1  Assoc  Sample(s)  :  SL-1-1-1  Assoc  Sample(s)  :  SD-1-3 
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LABORATORY  QA/QC 

A  program  of  quality  assurance/quality  control  (QA/QC)  procedures  was 
instituted  throughout  the  sampling  effort  at  Gowen  Field  and  the  subsequent 
analysis  of  samples.  The  intent  of  this  QA/QC  program  is  to  ensure  that 
collected  samples  are  representative  of  the  sites,  and  that  analytical  data 
accurately  describes  the  characteristics  and  concentrations  of  constituents  in 
the  samples.  The  QA/QC  program  consisted  of  the  preparation  and  analysis  of 
both  laboratory  and  field  QA/QC  samples,  and  analysis  of  samples  split  between 
two  laboratories.  Laboratory  QA/QC  samples  were  comprised  of  spiked  samples 
duplicate  samples,  and  method  blanks,  intended  to  verify  the  accuracy  and 
precision  of  laboratory  procedures.  The  results  of  the  analyses  of  the  labora¬ 
tory  QA/QC  samples  are  discussed  in  Section  1.0  of  this  Appendix.  Field  QA/QC 
samples  were  comprised  of  field  blanks,  bailer  washes,  and  field  replicates, 
intended  to  confirm  the  adequacy  of  the  field  procedures  used  in  collecting 
samples.  The  results  of  the  analyses  of  field  QA/QC  samples  are  also  discussed 
in  Section  1.0.  All  samples  that  were  collected  were  sent  to  a  laboratory 
(referred  to  a  later  in  the  text  as  the  "primary"  lab)  for  analysis.  In 
addition,  ten  percent  of  the  samples  were  collected  and  replicated  and  sent  to 
a  second  laboratory  (referred  to  later  in  the  text  as  the  "secondary"  lab). 

The  replicated  samples  were  analyzed  by  both  labs  (primary  lab  and  secondary 
lab)  for  the  same  constituents.  Split  samples  are  intended  as  an  additional 
check  on  the  precision  and  accuracy  of  the  laboratory  analyses.  The  results  of 
the  split  sample  analyses  and  evaluation  of  the  secondary  lab  QA/QC  are 
discussed  in  Section  2.0.  In  addition  to  the  evaluation  of  the  data  from 
laboratory  QA/QC  samples,  analysis  dates  for  all  samples  have  been  evaluated  to 
ensure  that  appropriate  holding  times  for  samples  were  met.  The  results  of 
holding  time  evaluations  are  discussed  in  Section  1.0  for  the  primary  lab  and 
Section  2.0  for  the  secondary  lab. 
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1.  PRIMARY  LABORATORY  RESULTS 


1.1  Laboratory  QA/OC  Results 

The  results  of  analyses  of  laboratory  QA/QC  samples  are  presented  at  the 
end  of  this  discussion  of  QA/QC.  These  samples,  consisting  of  spiked  samples, 
duplicate  analyses,  and  lab  method  blanks,  serve  as  a  check  on  the  precision 
and  accuracy  of  laboratory  samples. 

1.1.1  Analyses  of  Spiked  Samples 

Two  types  of  spiked  samples  are  used  in  the  laboratory  to  evaluate  the 
accuracy  of  the  analysis  -  surrogate  spikes  and  matrix  spikes.  In  both  cases, 
the  analytical  results  are  used  to  calculate  percent  recoveries.  Recoveries 
equal  100  percent  in  cases  when  all  of  the  spike  added  was  identified  in 
analysis.  Recoveries  less  than  or  greater  than  100  percent  indicate  that  a 
lesser  or  greater  amount  of  spike  was  detected  during  analysis. 

Surrogate  spike  samples  are  prepared  by  adding  a  known  amount  of  one  or 
more  "surrogate"  compounds  to  a  sample,  followed  by  analysis  for  those  com¬ 
pounds.  Surrogate  compounds  are  compounds  that  are  unlikely  to  be  present  in 
the  unadulterated  sample,  yet  are  chemically  similar  to  analytes  of  interest. 
Often  isotopically  enriched  compounds  are  used  as  surrogates.  After  analysis, 
percent  recovery  is  calculated  by  dividing  the  analytical  result  by  the  known 
amount  of  addition.  Surrogate  spike  analyses  yield  information  on  the  general 
accuracy  of  the  analysis  within  a  sample  matrix. 

Matrix  spike  samples  are  evaluated  by  analyzing  a  sample  before  and  after 
the  addition  ("spike")  of  a  known  amount  of  a  compound.  Compounds  used  for 
matrix  spike  analyses  are  expected  to  be  present  in  the  unadulterated  sample. 
Percent  recovery  is  calculated  by  subtracting  the  first  analytical  result  from 
the  second  and  then  dividing  by  the  known  amount  of  addition.  Matrix  spike 
analyses  yield  information  on  the  effect  of  the  sample  matrix  on  the  analysis 
of  specific  analytes  of  interest. 
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Complete  results  of  the  surrogate  spike  and  matrix  spike  analyses  are 
presented  later  in  this  Appendix  and  discussed  below. 

Volatiles 


Two  hundred  and  sixty-four  recovery  analyses  were  performed  using  88  soil 
samples  spiked  with  surrogate  volatile  organic  compounds.  The  recovery  of 
these  surrogate  spikes  ranged  from  81  percent  to  121  percent.  All  but  7  of 
these  recoveries  were  within  the  control  limits  defined  by  the  95  percent 
confidence  interval.  The  7  recoveries  outside  of  the  control  limits  have  been 
attributed,  by  the  laboratory,  to  a  matrix  interference. 

Ninety  recovery  analyses  were  performed  using  3C  water  samples  spiked 
with  surrogate  volatile  organic  compounds.  The  recovery  of  these  surrogate 
spikes  ranged  from  87  percent  to  130  percent.  All  but  4  of  these  recoveries 
were  within  the  control  limits  defined  by  the  95  percent  confidence  interval. 
The  laboratory  has  determined  that  the  4  recoveries  outside  of  the  control 
limits  are  outliers,  and  are  being  regarded  as  anomalies. 

Forty  matrix  spike  analyses  were  performed  to  evaluate  the  accuracy  of 
the  analysis  of  volatile  organic  compounds  in  soil  samples.  Percent  recoveries 
calculated  from  these  analyses  ranged  from  64.9  percent  to  135  percent.  All  of 
these  recoveries  were  within  the  control  limits  defined  by  the  95  percent 
confidence  interval. 

Thirty  matrix  spike  analyses  were  performed  to  evaluate  the  accuracy  of 
the  analysis  of  volatile  organic  compounds  in  water  samples.  Percent  recov¬ 
eries  calculated  from  these  analyses  ranged  from  89  percent  to  129  percent. 

All  of  these  recoveries  were  within  the  control  limits  defined  by  the  95 
percent  confidence  interval. 

Semi -Volatiles 


One  hundred  and  seventy-six  recovery  analyses  were  performed  using  22 
soil  samples  spiked  with  surrogate  semi -volatile  compounds  (base/neutral  and 
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acid  extractables).  The  recovery  of  the  surrogate  spikes  ranged  from  25 
percent  to  122  percent,  within  the  control  limits  defined  by  the  95  percent 
confidence  interval. 

One  hundred  and  twenty  recovery  analyses  were  performed  using  15  water 
samples  spiked  with  surrogate  semi -volatile  compounds  (base/neutral  and  acid 
extractables).  The  recovery  of  the  surrogate  spikes  ranged  from  24  percent  to 
121  percent,  within  the  control  limits  defined  by  the  95  percent  confidence 
interval . 

Forty  four  matrix  spike  analyses  were  performed  to  evaluate  the  accuracy 
of  the  analysis  of  semi-volatile  organic  compounds  (base/neutral  and  acid 
extractables)  in  soil  samples.  Percent  recoveries  calculated  from  these 
analyses  ranged  from  18.3  percent  to  91.5  percent.  All  of  these  recoveries 
were  within  the  control  limits  defined  by  the  95  percent  confidence  interval. 

Eleven  matrix  spike  analyses  were  performed  to  evaluate  the  accuracy  of 
the  analysis  of  semi-volatile  organic  compounds  (base/neutral  and  acid  extrac¬ 
tables)  in  water  samples.  Percent  recoveries  calculated  from  these  analyses 
ranged  from  21.9  percent  to  97.1  percent.  All  of  these  recoveries  were  within 
the  control  limits  defined  by  the  95  percent  confidence  interval. 

Pesticides  and  Herbicides 


Twenty  recovery  analyses  were  performed  for  EP  Toxicity  pesticide 
analysis,  using  2  surrogate  compounds  in  each  of  10  water  samples.  The 
recovery  of  these  surrogate  spikes  ranged  from  26  percent  to  144  percent.  All 
of  the  recoveries  for  one  surrogate  compound  (di butyl  chi orendate)  were  within 
the  control  limits  defined  by  the  95  percent  confidence  interval.  Forty 
percent  of  the  analyses  for  the  other  surrogate  compound  (isodrin)  were  outside 
of  the  control  limits. 

Eight  recovery  analyses  were  performed  using  water  samples  spiked  with  a 
surrogate  herbicide  compound.  The  recovery  of  the  surrogate  spikes  ranged  from 
78  percent  to  137  percent.  All  but  1  of  these  recoveries  were  within  the 
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control  limits  defined  by  the  95  percent  confidence  interval.  The  recovery 
outside  of  the  control  limits  have  been  attributed,  by  the  laboratory,  to  a 
matrix  interference. 

Sixteen  matrix  spike  analyses  were  performed  to  evaluate  the  accuracy  of 
the  analysis  of  pesticides  and  herbicides.  Percent  recoveries  calculated  from 
these  analyses  ranged  from  54  percent  to  275  percent.  All  but  2  of  these 
recoveries  were  within  the  control  limits  defined  by  the  95  percent  confidence 
interval.  Two  analyses  of  lindane  yielded  recoveries  of  130  percent  and  275 
percent,  both  of  which  exceeded  the  control  limits. 

Inorganics  and  Petroleum  Hydrocarbons 

One  hundred  and  thirty-eight  matrix  spike  analyses  were  performed  to 
evaluate  the  accuracy  of  inorganic  analyses  and  petroleum  hydrocarbons  on  soil 
samples.  One  hundred  and  eight  of  these  analyses  were  for  arsenic,  selenium, 
beryllium,  cadmium,  chromium,  copper,  nickel,  zinc,  mercury  and  petroleum 
hydrocarbons,  with  recoveries  ranging  from  76  percent  to  116  percent.  All  of 
these  recoveries  were  within  laboratory-established  control  limits  (where 
established)  or  EPA  CLP  control  limits  (generally  70  percent  to  130  percent). 
The  remaining  30  matrix  spike  analyses  were  for  silver,  antimony,  and  thallium. 
Recoveries  for  these  elements  ranged  from  44  percent  to  133  percent.  Sixteen 
of  these  analyses  were  outside  the  EPA  CLP  control  limits  (70  percent  to  130 
percent).  The  poor  recoveries  of  these  elements  are  attributed  to  analysis 
difficulties  inherent  in  the  analyte  and  in  the  matrix. 

Sixteen  matrix  spike  analyses  were  performed  on  a  liquid  sample  of  EP 
Toxicity  extract  to  calculate  the  accuracy  of  the  inorganic  analyses.  Percent 
recoveries  calculated  for  these  analyses  ranged  from  88  percent  to  113  percent. 
No  control  limits  have  been  established  for  these  analyses. 

Sixty- two  matrix  spike  analyses  were  performed  to  evaluate  the  accuracy 
of  inorganic  analyses  on  water  samples.  Recoveries  calculated  from  these 
analyses  ranged  from  80  percent  to  115  percent,  and  were  within  laboratory- 
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established  control  limits  (where  established)  or  EPA  CLP  control  limits 
(generally  70  percent  to  130  percent). 

1.1.2  Duplicate  Analyses 

Duplicate  samples  are  used  in  the  laboratory  to  evaluate  the  precision  of 
the  analysis,  by  comparing  the  results  of  the  two  samples.  This  comparison  is 
often  expressed  as  the  relative  percent  difference  (RPD),  calculated  by 
dividing  the  difference  in  concentration  between  duplicates  by  the  mean  of  the 
concentrations.  By  definition,  RPD  equals  0  percent  when  duplicate  analyses 
are  equivalent.  Although  a  small  RPD  indicates  good  reproducibility,  a  large 
RPD  does  not  necessarily  indicate  a  large  difference  in  actual  concentration, 
since  the  RPD  is  a  difference  in  concentration  relative  to  the  mean  concen¬ 
tration.  For  example,  the  relative  percent  difference  between  0.0001  and  0.0002 
ug/1  is  the  same  as  that  between  1,000  and  2,000  ug/1,  and  the  RPD  between  0 
and  0.0001  ug/1  is  the  same  as  that  between  0  and  1,000  ug/1.  Complete  results 
of  the  duplicate  analyses  are  presented  later  in  this  Appendix  and  discussed  in 
the  following  paragraphs. 

Volatiles 


Twenty  duplicate  analyses  were  performed  to  evaluate  the  precision  of  the 
analyses  of  volatile  organic  compounds  in  soil  samples.  Relative  percent 
differences  calculated  from  these  analyses  ranged  from  0  to  16.  All  of  these 
recoveries  were  within  the  control  limits  defined  by  the  95  percent  confidence 
interval . 

Fifteen  duplicate  analyses  were  performed  to  evaluate  the  precision  of 
the  analyses  of  volatile  organic  compounds  in  water  samples.  Relative  percent 
differences  calculated  from  these  analyses  ranged  from  0  to  13.  All  of  these 
recoveries  were  within  the  control  limits  defined  by  the  95  percent  confidence 
interval . 


1-6 


Semi-Volatiles 


Twenty-two  duplicate  analyses  were  performed  to  evaluate  the  precision  of 
the  analysis  of  semi-volatile  organic  compounds  (base/neutral  and  acid  extrac- 
tables)  in  soil  samples.  Relative  percent  differences  calculated  from  these 
analyses  ranged  from  3.4  to  37.4.  All  but  one  of  these  RPDs  (acenaphthene 
RPD  =  37.4)  were  within  the  control  limits  defined  by  the  95  percent  confidence 
interval. 

Eleven  duplicate  analyses  were  performed  to  evaluate  the  precision  of  the 
analyses  of  semi -volatile  organic  compounds  (base/neutral  and  acid  extract- 
ables)  in  water  samples.  Relative  percent  differences  calculated  from  these 
analyses  ranged  from  0.5  to  19.6.  All  of  these  RPDs  were  within  the  control 
limits  defined  by  the  95  percent  confidence  interval. 

Pesticides  and  Herbicides 


Eight  duplicate  analyses  were  performed  to  evaluate  the  precision  of  the 
analyses  of  EP  Toxicity  pesticides  and  herbicides.  Relative  percent  differen¬ 
ces  calculated  from  all  but  one  of  these  analyses  ranged  from  0  to  8.5,  and 
were  within  the  control  limits  defined  by  the  95  percent  confidence  interval 
(where  control  limits  have  been  established).  The  one  remaining  RPD  was 
outside  of  the  control  limits  (lindane  RPD  =  71.6). 

Inorganics  and  Petroleum  Hydrocarbons 

Sixty-nine  duplicate  analyses  were  performed  to  evaluate  the  precision  of 
inorganic  analyses  and  petroleum  hydrocarbons  on  soil  samples.  Sixty-one  of 
these  analyses  were  for  arsenic,  selenium,  beryllium,  cadmium,  chromium, 
copper,  nickel,  zinc,  mercury  and  petroleum  hydrocarbons,  with  relative  percent 
differences  ranging  from  0  to  13.  All  but  two  of  these  RPDs  were  within 
laboratory-established  control  limits  (where  applicable)  or  EPA  CLP  control 
limits  (RPD  =  20).  The  two  RPDs  falling  outside  of  the  control  limits  were 
attributed  to  spike  concentrations  that  were  low  relative  to  the  concentration 
already  present  in  the  sample.  The  remaining  15  duplicate  analyses  were  for 
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silver,  antimony  and  thallium.  RPDs  for  these  elements  ranged  from  0  to  73. 
Three  of  these  analyses  were  outside  of  the  EPA  CLP  control  limits  (RPD  =  20). 
The  imprecision  of  these  analyses  is  attributed  to  analysis  difficulties 
inherent  in  the  analyte  and  in  the  matrix. 

Eight  duplicate  analyses  were  performed  on  a  liquid  sample  of  EP  Toxicity 
extract  to  evaluate  the  precision  of  the  inorganic  analyses.  Relative  percent 
differences  calculated  for  these  analyses  ranged  from  0  to  3.  No  control 
limits  have  been  established  for  these  analyses. 

1.1.3  Analyses  of  Method  Blanks 


Method  blanks  (laboratory  blanks)  are  generated  by  treating  distilled, 
deionized  water  as  if  it  were  a  sample,  and  carrying  it  though  all  the  sample 
preparation  steps  of  a  method.  Method  blanks  are  used  to  assess  false  positive 
analyses,  either  through  contamination  of  samples  in  the  laboratory  or  instu- 
mental  error.  Concentrations  of  constituents  such  as  methylene  chloride,  bis 
(2-ethyl hexyl )  phthalate,  di-n-octylphthalate,  acetone,  and  metals  (in  par¬ 
ticular  selenium)  are  commonly  found  in  laboratory  method  blanks  because  the 
laboratory  is  not  totally  free  of  organic  and  inorganic  compounds.  Plastic 
tubings,  rinse  solvents,  and  even  laboratory-grade,  certified  reagents  contain 
concentrations  of  organic  and  inorganic  compounds.  These  compounds  are  often 
detected  in  environmental  samples  because  chemical  compounds  are  commonplace  in 
the  laboratory  environment  and  come  into  contact  with  the  environmental 
samples.  Therefore,  laboratory  method  blanks  are  analyzed  in  order  to  account 
for  these  concentrations  that  are  present  in  the  laboratory  and  can  also  be 
accounted  for  in  environmental  samples.  In  general,  the  methods  blanks  were 
free  of  contamination.  These  method  blanks  are  discussed  below,  by  analyte. 

Volatiles 


Method  blanks  analyzed  for  volatile  organic  compounds  showed  occasional 
occurrences  of  acetone  in  both  soil  and  water  method  blanks,  and  methylene 
chloride  in  a  water  method  blank.  These  data  were  considered  in  the  evaluation 
of  the  environmental  data. 
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Semi-Vol atiles 


Method  blanks  analyzed  for  semi -volatile  organic  compounds  showed 
occasional  occurrences  of  bis  (2-ethyl hexyl )  phthalate  in  both  soil  and  water 
method  blanks,  and  di-n-octyl phthalate  in  a  soil  method  blank.  These  data  were 
considered  in  the  evaluation  of  the  environmental  data. 

Pesticides  and  Herbicides 


Method  blanks  analyzed  for  EP  Toxicity  pesticides  and  herbicides  showed 
no  detectable  concentrations  for  both  soil  and  water. 

Inorganics 

Method  blanks  analyzed  for  inorganic  analytes  show  occassional  low 
concentrations  of  copper,  zinc,  and  chromium  in  water  method  blanks,  and 
copper,  zinc,  selenium,  and  antimony  in  soil  method  blanks.  These  data  were 
considered  in  the  evaluation  of  the  environmental  data. 

1.2  Evaluation  of  Sample  Holding  Times 

Each  analysis  method  specifies  a  maximum  length  of  time  for  which  a 
sample  may  be  held  between  collection  and  analysis,  or  between  collection, 
preparation  and  analysis.  These  holding  times  must  be  met  to  ensure  the 
integrity  of  the  sample  for  the  specified  analysis.  The  results  of  the  holding 
time  evaluations  are  discussed  in  the  following  paragraphs,  by  analysis  type. 

Volatiles 


EPA  Method  8240,  6C/MS  for  analysis  of  volatile  compounds,  specifies  a 
maximum  holding  time  of  14  days  from  collection.  Of  the  84  samples  analyzed 
for  volatiles,  the  holding  times  for  4  samples  (SB-1-1-8,  SB-11-9,  SB-1-1-10, 
SB-1-2-1)  were  exceeded  by  10  hours.  This  is  not  expected  to  compromise  the 
integrity  of  the  environmental  data. 
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Semi -Volatiles 


EPA  Method  8270,  6C/MS  for  analysis  of  semi-volatile  compounds,  specifies 
a  maximum  holding  time  of  14  days  from  collection  of  sample  to  preparation  of 
the  extract  and  40  days  from  preparation  of  the  extract  to  analysis  of  the 
extract.  Of  the  19  samples  analyzed  for  semivolatiles,  holding  times  for  both 
extraction  and  analyses  were  met. 


Inorganics 

EPA  Methods  for  the  analysis  of  metals  specify  a  28  day  holding  time  for 
the  analysis  of  mercury,  and  a  6  month  holding  time  for  the  analysis  of  other 
analytes.  Of  the  81  samples  analyzed  for  metals,  all  holding  times  were  met. 

1.3  Field  QA/QC  Results 

Field  QA/QC  procedures  consisted  of  collecting  and  analyzing  field 
blanks,  bailer  washes,  and  field  replicates.  These  samples  are  intended  as 
QA/QC  checks  on  the  integrity  of  sample  collection  and  handling  procedure  and 
bailer  decontamination  procedures.  Collection  procedures  and  result  of 
analyses  are  discussed  below. 


1.3.1  Field  Blank  and  Bailer  Wash  Analyses 


Field  blank  and  bailer  wash  analyses  are  intended  as  QA/QC  checks  on  the 
integrity  of  handling  procedures  and  bailer  decontamination  procedures.  The 
following  discussions  summarize  the  collection  procedures  for  field  blanks  and 
bailer  wash  samples  and  the  results  of  the  analyses  of  these  samples.  The 
results  of  the  field  blank  and  bailer  wash  analyses  are  presented  in  Appendix  H 
(Laboratory  Analytical  Data) . 


Field  blanks  were  prepared  prior  to  the  collection  of  environmental 
samples  by  pouring  ultrapure  (HPLC  grade,  deionized,  double  distilled)  water 
into  laboratory  prepared  sample  bottles.  These  sample  bottles  were  then 
handled  in  the  same  manner  as  environmental  samples.  Because  field  blanks 
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accompany  the  environmental  sample  from  the  field  to  the  laboratory,  they  are 
used  to  indicate  the  presence  of  external  contaminants  that  may  have  been 
introduced  into  samples  during  collection  and  shipment. 

Bailer  wash  samples  were  collected  during  the  sampling  day  by  pouring 
ultrapure  water  into  a  clean  bailer  and  then  dispensing  it  into  sample  bottles. 
Analyses  of  bailer  washes  are  used  to  evaluate  the  adequacy  of  bailer  decon¬ 
tamination  procedures  in  preventing  cross-contamination  of  samples  between 
wells. 


Volatiles 


Methylene  chloride  and  acetone  were  detected  in  trace  quantities  in  field 
blanks  and  bailer  wash  samples.  In  each  instance,  comparable  quantities  of 
these  compounds  were  found  in  the  corresponding  method  blank.  Therefore,  the 
presence  of  these  compounds  is  attributed  to  low-level  laboratory  contamina¬ 
tion.  No  other  volatile  compounds  were  detected  in  the  field  blanks  and  bailer 
wash  samples,  indicating  that  handling  procedures  in  the  field  did  not  result 
in  contamination  of  sample  with  volatile  compounds. 

Semi -Volatiles 


Bis (2-ethyl hexyl)  phthalate  and  di-n-butylphthalate  were  detected  in  2 
field  blanks.  Bis(2-ethylhexyl )  phthalate  was  detected  in  one  of  the  corres¬ 
ponding  methods  blanks  at  a  comparable  concentration.  The  presence  of  these 
compounds,  common  plasticizers,  is  attributed  to  contamination  in  either  the 
laboratory  or  in  the  field. 

Inorganics  and  Petroleum  Hydrocarbons 

Copper,  zinc,  chromium,  antimony  and  petroleum  hydrocarbons  were  detected 
in  trace  quantities  in  field  blanks  and  bailer  wash  samples.  In  each  instance, 
comparable  quantities  of  one  or  more  of  copper,  zinc,  and  chromium  were  found 
in  the  corresponding  method  blank,  and  all  occurrences  in  the  field  QA  samples 
were  at  comparable  levels.  Therefore,  the  presence  of  these  compounds  is 
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attributed  to  low-level  laboratory  contamination.  Concentrations  of  petroleum 
hydrocarbons  in  the  field  QA  samples  ranged  from  0,4  mg/1  to  1.4  mg/1,  and  were 
not  detected  in  any  of  the  method  blanks.  The  source  of  these  petroleum  hydro¬ 
carbons  is  attributed  to  ambient  air  contamination  from  nearby  air  traffic. 
Antimony  was  detected  in  3  field  blanks  at  concentrations  of  6  ug/1,  18  ug/1 
and  200  ug/1,  and  was  not  detected  in  any  of  the  corresponding  method  blanks. 
Antimony  was  not  detected  in  any  of  the  environmental  (soil,  sediment,  or 
groundwater)  samples.  The  source  of  the  antimony  detected  in  the  field  blanks 
is  not  known. 

These  evaluations  of  the  analytes  detected  in  field  QA  samples  were  used 
in  the  evaluation  of  environmental  samples.  The  concentrations  of  contaminants 
detected  were  low  and  in  most  cases  may  be  attributed  to  a  known  source.  They 
do  not  affect  the  usefulness  of  the  environmental  data.  The  QA/QC  of  the  data 
has  shown  that  the  data  accurately  represents  the  environmental  samples 
collected. 

1.3.2  Field  Replicate  Results 

Field  replicates  were  obtained  by  collecting  two  separate  samples  from 
the  same  monitoring  station,  attempting  to  hold  all  variables  constant.  Field 
replicates  therefore  differ  from  laboratory  duplicates,  which  are  the  same 
sample  split  in  two.  Analytical  results  of  field  replicates  are  used  to 
evaluate  the  precision  of  field  sampling  procedure  as  well  as  laboratory 
procedures.  As  such,  these  results  are  not  expected  to  be  identical  because  of 
the  number  of  independent  variables  involved.  However,  results  should  not  vary 
widely.  The  results  of  field  replicate  analyses  are  presented  in  Appendix  H 
(Laboratory  Analytical  Data),  and  discussed  below. 


ti-i  -i.Jl  -  _ 

vuidt lies 


Ten  pairs  of  field  replicate  soil  samples  were  analyzed  for  volatile 
organics.  Replicate  analyses  are  generally  in  good  agreement,  however, 
significant  difference  in  acetone  concentration  were  found  in  3  replicate 
pairs.  Acetone  concentrations  in  these  samples  are  being  attributed  to 
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air-borne  contamination,  at  the  collection  site,  by  airborne  acetone.  This 
hypothesis  is  supported  by  the  field  notations  of  a  steel  finishing  plant 
approximately  0.25  miles  from  the  site,  that  was  blasting  and  painting  steel 
beams  during  the  period  that  samples  were  collected.  Also,  the  wind  direction 
during  this  time  was  from  the  steel  plant  toward  the  site.  Acetone,  as  a  very 
volatile  component  of  paint,  could  easily  be  transported  over  this  distance  and 
deposited  in  varying  concentrations  (depending  on  the  ambient  air  load)  during 
sampling  operation.  Poor  agreement  between  replicates  for  this  analyte  is  also 
attributed  to  the  difficulty  in  precisely  splitting  an  inhomogeneous  sample. 

Semi -Volatiles 


Two  pairs  of  field  replicate  soil  samples  were  analyzed  for  semi-volatile 
organic  compounds.  The  differences  in  concentrations  of  bis  (2-ethyl hexyl ) 
phthalate  (approximately  a  factor  of  2)  are  attributed  to  the  inhomogeneity  of 
the  samples. 

Inorganics  and  Petroleum  Hydrocarbons 

Ten  pairs  of  field  replicate  soil  samples  were  analyzed  for  concen¬ 
trations  of  metals  and  petroleum  hydrocarbons.  The  replicate  analyses  agree 
well,  with  only  insignificant  variations  found  within  replicate  pairs.  These 
minor  variations  are  attributed  to  sample  inhomogeneity. 

Overall,  the  results  of  field  replicate  analyses  showed  good  reproduci¬ 
bility,  and  indicate  good  QA/QC  procedures  associated  with  field  sampling 
techniques. 

2.  SECONDARY  LABORATORY  RESULTS 

2.1  Analysis  of  Replicate  Samples  Sent  to  Two  Laboratories 

Ten  percent  of  the  environmental  samples  collected  were  replicated  and 
sent  to  a  second  laboratory.  These  samples  were  analyzed  for  the  same  con¬ 
stituents  the  primary  laboratory  performed.  Analyses  of  replicate  samples  that 
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were  sent  to  the  two  different  labs  were  evaluated  by  comparing  all  analytical 
results  between  the  two  labs  for  each  sample.  This  evaluation  serves  as  an 
additional  check  on  the  precision  and  accuracy  of  the  analyses.  These  com¬ 
parisons  are  discussed  below,  by  analyte  group. 

Vol atiles 


Good  agreement  was  found  between  the  data  from  the  two  laboratories  on 
all  but  three  volatile  organic  compounds  (methylene  chloride,  acetone,  and 
2-butanone).  Analyses  of  these  compounds  are  discussed  in  the  following 
paragraphs. 

The  disagreements  in  methylene  chloride  concentrations  are  attributed  to 
laboratory  contamination.  This  is  supported  by  the  fact  that  in  all  cases  but 
one,  methylene  chloride  was  found  by  only  one  of  the  laboratories,  and  in  each 
of  these  instances  it  was  also  found  in  that  laboratory's  method  blank. 

The  disagreements  in  concentrations  of  2-butanone  are  also  attributed  to 
laboratory  contamination.  This  is  supported  by  the  fact  that  in  all  cases 
2-butanone  was  found  by  only  one  of  the  laboratories,  and  in  each  of  these 
instances  it  was  also  found  in  that  laboratory's  method  blank. 

The  disagreement  in  concentrations  of  acetone  are  not  as  well  defined. 
Sufficient  data  to  define  the  problem  is  not  available,  however  a  likely 
hypothesis  may  be  put  forward  regarding  the  source  of  the  disagreement:  random 
contamination,  at  the  collection  site,  by  airborne  acetone.  This  hypothesis  is 
supported  by  the  field  notations  of  a  steel  finishing  plant  approximately  0.25 
miles  from  the  site,  that  was  blasting  and  painting  steel  beams  during  the 
period  that  samples  were  collected,  and  that  wind  direction  during  this  time 
was  from  the  steel  plant  toward  the  site.  Acetone,  as  a  very  volatile  com¬ 
ponent  of  paint,  could  easily  be  air  transported  over  this  distance  and 
deposited  in  varying  concentrations  (depending  on  the  ambient  air  load)  during 
sampling  operation.  This  hypothesis  explains  why  there  is  disagreement  between 
the  laboratory  data  on  acetone  analysis: 
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Sample 

Primary  Lab  Analysis 

Secondary  Lab  Analysis 

SB-1-2-3 

120  ug/kg 

ND 

SB-5-1-5 

ND 

1330  ug/kg 

SB-1-5-4 

160  ug/kg 

925  ug/kg 

SB-2-2-2 

290  ug/kg 

ND 

MW-6-1-1 

ND 

1060  ug/kg  (J)* 

Acetone  is  commonly  used  in  the  laboratory  for  extraction  of  organics. 
The  presence  of  acetone  in  the  environmental  samples  and  the  variations  in 
concentrations  between  laboratories  can  also  be  attributed  to  laboratory 
contamination. 

Semi -Volatiles 


Good  agreement  was  found  between  the  laboratory  analyses  for  semi- 
volatiles  in  all  but  one  sample  (SB-5-1-5).  In  this  sample,  pentachlorophenol 
was  detected  in  one  laboratory  below  the  detection  limit  of  the  other  labor¬ 
atory.  Also  in  this  sample,  bis  (2-ethyl hexyl )  phthalate  was  detected  at  a 
concentration  significantly  higher  than  the  other  laboratory  (920  ug/kg  versus 
67  ug/kg).  However,  the  laboratory  measuring  the  higher  concentration  of  this 
compound  also  detected  the  compound  in  its  method  blank  at  a  similar  concen¬ 
tration  (980  ug/kg.) 

Inorganics  and  Petroleum  Hydrocarbons 

In  general,  good  agreement  was  found  between  the  laboratory  analyses  for 
inorganics  and  petroleum  hydrocarbons.  Minor  differences  (differences  of 
approximately  a  factor  of  2)  between  concentrations  of  metals  and  petroleum 
hydrocarbons  in  soil  samples  are  attributed  to  sample  inhomogeneity.  This 
sample  inhomogeneity  is  a  frequent  occurrence  in  collecting  replicate  samples 
of  a  matrix  as  typically  inhomogeneous  as  soils. 


*  Analyte  was  detected  at  a  concentration  greater  than  the  Method  Detection 
Limit,  but  less  than  the  Sample  Detection  Limit. 
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2.2  Evaluation  of  Secondary  Lab  Sample  Holding  Times 


Volatiles 


EPA  Method  8240,  GC/MS  for  analysis  of  voltatile  compounds,  specifies  a 
maximum  holding  time  of  14  days  from  collection.  Of  the  9  replicate  samples 
analyzed  by  the  secondary  laboratory  for  volatiles,  all  holding  times  were 
missed  by  44  to  69  days.  This  may  compromise  the  integrity  of  the  environmen¬ 
tal  data  from  these  analyses.  This  in  no  way  reflects  the  quality  of  the  data 
received  from  the  primary  laboratory. 

Semi-Volatiles 


EPA  Method  8270,  GC/MS  for  analysis  of  semi -volatile  compounds,  specifies 
a  maximum  holding  time  of  14  days  from  collection  of  sample  to  preparation  of 
the  extract  and  40  days  from  preparations  of  the  extract  to  analysis  of  the 
extract.  Insufficient  data  is  available  to  determine  if  the  extractions  for 
the  2  replicate  samples  analyzed  by  the  secondary  laboratory  for  semi -volatiles 
were  completed  within  the  specified  holding  time,  however  the  samples  missed 
the  maximum  total  holding  time  (54  days)  by  19  and  23  days.  This  may  com¬ 
promise  the  integrity  of  the  environmental  data  from  these  analyses.  This  in 
now  way  reflects  the  quality  of  the  data  received  from  the  primary  laboratory. 

Inorganics 

EPA  Methods  for  the  analysis  of  metals  specify  a  28  day  holding  time  for 
the  analysis  of  mercury,  and  a  6  month  holding  time  for  the  analysis  of  other 
analytes.  Of  the  9  replicate  samples  analyzed  by  the  secondary  laboratory  for 
metals,  all  holding  times  were  met. 

3.  QA/QC  CONCLUSIONS 

The  following  conclusions  were  made  regarding  the  analytical  data.  These 
conclusions  were  based  on  a  thorough  review  of  the  QA/QC  procedures  conducted 
by  both  laboratory  and  field  personnel. 
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•  Evaluation  and  review  of  the  laboratory  QA/QC  samples  and  field  QA/QC 
samples  indicates  that  the  data  accurately  represents  the  environmen¬ 
tal  samples  collected.  Concentrations  of  contaminants  detected  in 
laboratory  and  field  QA/QC  samples  were  low  and  can  be  attributed  to  a 
known  source.  They  do  not  affect  the  usefulness  of  the  environmental 
data. 

•  Results  of  field  replicate  analyses  showed  good  reproducibility  and 
indicate  good  QA/QC  procedures  associated  with  field  sampling  techni¬ 
ques. 

•  Acetone  concentrations  detected  in  both  soil  and  groundwater  samples 
are  considered  to  not  be  environmentally  significant  and  are  not 
attributed  to  past  or  present  activities  conducted  at  the  Base. 
Detection  of  acetone  in  environmental  samples  was  attributed  to 
laboratory  contamination  and/or  nearby  painting  activities  at  the 
Base.  This  was  considered  in  the  evaluation  of  the  environmental 
data. 

•  Bi s- (2-ethyl hexyl )  phthalate,  di-n-octyl phthalate,  di-n-butyl  phtha- 
late,  methylene  chloride,  and  2-butanone  were  also  attributed  to 
laboratory  or  field  contamination  and  are  considered  to  not  be 
environmentally  significant.  This  was  considered  in  the  evaluation  of 
the  environmental  data. 

•  Small  amounts  of  petroleum  hydrocarbons  were  attributed  to  nearby  air 
traffic.  Concentrations  of  these  compounds,  detected  in  field  blanks 
or  bailer  washes,  were  considered  in  the  evaluation  of  the  environmen¬ 
tal  data. 

•  Small  amounts  of  metals  (copper,  zinc,  chromium,  and  antimony) 
detected  in  soil  and  groundwater  samples  were  attributed  to  laboratory 
contamination.  Concentrations  of  these  inorganic  compounds  detected 
in  method  blanks,  field  blanks,  and/or  bailer  washes,  were  considered 
in  the  evaluation  of  the  environmental  data. 

•  Replicate  samples  sent  to  the  secondary  laboratory  exceeded  analysis 
holding  times.  Therefore,  these  results  were  not  included  with 
results  of  environmental  samples  from  the  primary  laboratory. 
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Laboratory  QA/QC  Results  for  Groundwater  Samples 
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Matrix  Spike/Duplicate  Spike  Quality  Control 

r 

l  Organics 

.  Reported  below  are  the  results  of  additional-  QC  compounds  utilized  in  the  analysis 

t  of  organic  compounds.  Compounds  of  interest  are  spiked  into  two  additional  sample 

aliquots  prior  to  extraction  and/or  analysis  to  monitor  for  matrix  effects,  sample 
processing  errors,  and  to  calculate  percent  recoveries  of  compunds  of  interest 

|  and  relative  error  in  the  analysis.  The  control  limits  represent  the  95%  confi¬ 
dence  interval  established  in  the.  laboratory  through  repetitive  analysis  of  these 
sample  types. 
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Compound 


1,1-Dichloroethene 
T  Trichloroethene 
Chlorobenzene 
Toluene 
Benzene 


1 

1 


1,1-Dichloroethene 

Trichloroethene 

Chlorobenzene 

Toluene 

Benzene 


1,1-Dichloroethene 

Trichloroethene 

Chlorobenzene 

Toluene 

Benzene 


Cone 

Cone 

Cone 

% 

Cone 

% 

RPD 

REC 

Spike 

Samp 

MS 

REC 

MSD 

REC 

RPD 

Limit 

Limit 

50. 

0. 

64.3 

129. 

56.3 

113. 

13. 

14 

61-145 

50. 

0. 

57.2 

114. 

56.2 

112. 

1.8 

14 

71-120 

50. 

0. 

51.7 

103. 

49.8 

99.6 

3.4 

13 

75-130 

50. 

0. 

51.8 

104. 

52.3 

105. 

-1.0 

13 

76-125 

50. 

0. 

54.2 

108. 

56.0 

112. 

-3.6 

11 

76-127 

50. 

0. 

46.6 

93.2 

48.-1 

96.2 

-3.2 

14 

61-145 

50. 

0. 

55.6 

111. 

57.6 

115. 

-3.5 

1-4 

71-120 

50. 

0. 

49.7 

99.4 

51.0 

102. 

-2.6 

13 

75-130 

50. 

0. 

51.7 

103.  • 

51.6 

103. 

0. 

13 

76-125 

50. 

0. 

54.9 

110. 

54.7 

109. 

0.9 

11 

76-127 

50. 

0. 

45.9 

91.8 

49.1 

98.2 

-6.7 

14 

61-145 

50. 

0. 

45.9 

91.8 

48.7 

97.4 

-5.9 

14 

71-120 

50. 

0. 

45.6 

91.2 

48.0 

96.0 

-5.1 

13 

75-130 

50. 

0. 

50.6 

101. 

52.0 

104. 

-2.9 

13 

76-125 

50. 

0. 

44.5 

89.0 

45.3 

90.6 

-1.8 

11 

76-127 
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member  ol  its  start  in  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
tor  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rule#  of  the  trade  and  of  soence. 
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Key 

MSD  =  Matrix  Spike  Duplicate 
REC  =  Recovery 

RPD  =  Relative  Percent  Difference 


Cone  =  Concentration 
Samp  =  Sample 
MS  =  Matrix  Spike 
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C.I3JTI 


Cn  *w 
tWTC? 

rr  1 1— i* 


UNITS  UErSSTcD  IfliCS  ADDED 


car  vs 

wll  il\U 

CAYS)  c 

wrijii  wu 

m 

NS 

7. 

yen 

mill 

7. 

•1C 

LINUS 

1'  NO. 

ANALYTE 

RESULT 

CALC. 

RESULT 

SEC 

RESULT 

SEC 

RPC 

RPD 

7.  SEC 

7 

1 ,  2,  A-TRiCKLCRjEENZENE 

100. 0 

<1 

ft 

V 

64.7 

64.7 

70.6 

70.6 

3.7 

C-28 

39-93 

i 

ACENAFHTHENE 

100.0 

<1 

0 

86,  i 

36.1 

34.4 

34,4 

1.9 

0-31 

46-118 

j 

2.4-OINITSQTOLIiENE 

100.0 

<1 

A 

1.1 

£0.0 

60.0 

59.7 

39.7 

0.5 

0-33 

24-96 

PYRENE 

1CO.O 

<1 

0 

77.1 

97.1 

118.1 

118.1 

19.6 

0-31 

26-127 

N-N i TRC3C-D I-N-rROPYLAN I N£ 

100.0 

<i 

0 

73.4 

73.4 

33.4 

35.4 

15.1 

0-36 

41-116 

J  5/N__ 

..iji-OICHLOSOSENZENE 

100.0 

<:• 

0 

59.8 

39.3 

68.4 

68.4 

1-3.4 

0-23 

36-97 

fENTACHLCROFfiESOL 

200.0 

<i 

60.3 

30.2 

£4.6 

32.3 

6.9 

0-50 

9-103 

1 

PHENOL 

200.0 

<i 

0 

94.7 

47.4 

80.9 

40.5 

13.7 

0-»2 

12-89 

2-EHLGSGPHE.NGL 

200.0 

<[ 

0 

139.5 

94.7 

131.6 

90.8 

4.2 

0-40 

27-123 

4-CHL3RQ-3-HET-:vlPH£NCL  ' 

200.0 

a 

0 

133.2 

66.6 

134.1 

67.0 

0.6 

0-42 

23-97 

- j  -*3w_ 

.4-NITROFhENCL 

200.0 

<i 

0 

43.7 

21.9 

36.8 

13.4 

17. C 

0-50 

10-30 

*  =  Outside  of  3C  iiaits 
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0 
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APPENDIX 


Surrogate  Recovery  Quality  Control  Report 


Attached  are  surrogate  (chemically  similar)  compounds  utilized  in  the  analysis 
of  organic  compounds.  The  surrogates  are  added  to  every  sample  prior  to  extraction 
and  analysis  to  monitor  for  matrix  effects,  purging  efficiency,  and  sample 
processing  errors.  The  control  limits  represent  the  95%  confidence  interval 
established  in  our  laboratory  through  repetitive  analysis  of  these  sample  types. 
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mamOaf  of  its  staff  in  connaction  with  tha  advertising  of  sal«  ol  any  product  or  procass  wiH  ba  grantad  onfy  on  contract  Thu  company  aceaptt  no  rasponsibility  axcapt 
lot  tha  dua  parformanca  of  impaction  and/or  analysis  in  good  faith  and  according  to  tha  tufas  of  tha  trad a  and  of  soanca. 
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2.4. 6-Tr : bromophanai 
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■  i :  WATER  Analysis:  MS- ABN 
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Matrix:  WATER  Analysis:  MS -ABN 


Percent  Control 

Recovery  Comment.  Limits 


2-Fluorophenol 
d 5- Phenol 
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■r.5-Ni  trobenzene 
2-Fluorcbi phenyl 
d  10- A;:  obanzane 
2.4. 6-Tr 1 bromophenol 
d  1 4- p  -Tar phenyl 
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7S 

77 

SI 
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82 
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40 

35 

43 

62 
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Samp Is  No,  7 NS 

Matrix :  WATER 
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Sample  No.  0319SWB1 

Matrix;  WATER 
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Compound 

Recovery 
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47 

• 
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dS-Fhsnol 

30 
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2-Fluorabi phenyl 
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o5 
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39 
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97 
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72 
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67 
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81 
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35  -  114 
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/ 
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d 10- Azobenzene 
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2. 4 . 6-Tribromophenol 
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d 14-p-Ter phenyl 

S3 
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Sample  No.  S061 1MPPWLT 

Matrix:  WATER 

Analysis : 

MS-A8N 

Surrogate 
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Control 

Compound 

Recovery 

Comment 

Limits 

2-Fluorophenol 

49 

21  -  100 
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10  -  94 
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2-Fluorobi phenyl 
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Sample  No.  5 

Matrix:  WATER 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-Bromof 1 uorobenzene 

91 

86  -  115 

d4-1 . 2-Dichloroethane 

95 

76  -  114 

d8-Toluene 

1 1 1 

88  -  110 

Sample  No.  6 

Matrix:  WATER 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-8romof 1 uorobenzene 

92 

86  -  115 

d4-1 .2-Dichloroethane 

94 

76  -  114 

d8-Toluene 
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Sample  No.  7 

Matrix:  WATER 

Analysis : 

MS-VOA 
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Comment 

Limits 
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Sample  No.  8 

Matrix:  WATER 

Analysis : 
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86  -  115 

d4-1 . 2-Dichloroethane 

94 

76  -  114 

d8-Toluene 

.  •  103 

88  -  110 

v 


D:  Persistently  poor  surrogate  and  spike  recoveries  signal  a  laboratory- 

problem  and  the  need  for  re-extraction  and  re-analysis.  However, 
occasional  outliers  are  regarded  as  anomolies  and,  in  this  case,  re¬ 
analysis  was  not  deemed  necessary  because  other  indicators  were  in 
control. 


Sample  No.  9 

Matrix:  WATER 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-8romof luorobenzene 

91 

86  -  115 

d4-1 . 2-Dichl oroethane 

92 

76  -  114 

d8-Toluene 

109 

88  -  110 

Sample  No.  1 OMSO 

Matrix:  WATER 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-8romof luorobenzene 

90 

86  -  115 

d4-1 . 2-Dichloroethane 

114 

76  -  114 

d8-Toluene 

90 

88  -  110 

Sample  No.  10 

Matrix:  WATER 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-Bromof 1 uorobenzene 

87 

86  -  115 

d4-1 . 2-Dichloroethane 

94 

76  -  114 

d8-Toluene 

112 

P 

88  -  110 

Sample  No.  1  QMS 

Matrix:  WATER 

Analysis : 

MS-VOA 

Sur rogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-8romof luorobenzene 

91 

86  -  115 

d4-1 .2-Dichloroethane 

108 

76  -  114 

d8-Toluene 

113 

b 

88  -  110 

D:  Persistently  poor  surrogate  and  spike  recoveries  signal  a  laboratory 

problem  and  the  need  for  re-extraction  and  re-analysis.  However, 
occasional. outliers  are  regarded  as  anomolies  and,  in  this  case, 
re-analysis,  was  not  deemed  necassary  because  other  indicators  were 
in  control. 
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I 

JOB  No.  3893  DATE:  06/05/87 


I 

-A 

Sample  No.  11 

Matrix:  WATER 

Analysis : 

MS-VOA 

i 

Surrogate 

Percent 

Control 

i 

Compound 

Recovery 

Comment 

Li mi ts 

p-Bromof luoro benzene 

95 

86  -  115 

i 

d4-1 .2-Dichloroethane 

97 

76  -  114 

'  * 

d8-Tol uene 

101 

88  -  110 

i 

Sample  No.  12 

Matrix:  WATER 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

\ 

Compound 

Recovery 

Comment 

Limits 

p-8romof 1 uoro benzene 

97 

86  -  115 

* 

d4-1 . 2-0ichloroethane 

98 

76  -  114 

d8-To1uene 

102 

88  -  110 

- 

Sample  No.  0526VW8S1 

Matrix:  WATER 

Analysis : 

MS-VOA 

‘ 

Surrogate 

Percent 

Control 

j 

Compound 

Recovery 

Comment 

Li  mi ts 

f 

p-Bromof luorobenzene 

95 

86  -  115 

d4- 1 . 2-D1chloroethane 

95 

76  -  114 

1 

d8-Toluena 

93 

88  -  110 

1 
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Sample  No.  0517W8J1 

Matrix:  WATER 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-8romof luorobenzene 

89 

86  -  115 

d4-1 . 2-Dichloroethane 

98 

76  -  114 

d8-Tol uene 

107 

88  -  110 

jCS  Mo.  38930  DATE:  08/01/87 


Samoie  Nc.  ‘.1  Matrix:  WATER  Analysis:  PESi 


Surrogate 

Compound 

0i butyl cnicrencate 
iscarir. 

Samoie  Mo.  0527PW81  M3tr 

Surrogate 
Compound 

Oicutylcnlorenoate 
[scdri.n 


Percent 

Control 

Recovery 

Comment 

Limits 

■44 

24  -  150 

91 

43  -  113 

x:  WATER 

Analysis: 

PEST 

Percent 

Control 

Recovery 

Comment 

Limits 

34 

24  -  150 

52 

43  -  118 

Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St-  Seattle  Washington  98108  (206)767-5060 

Chemistry  Miciobiofogy  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-VFB 

N/A 

N/A 

WATER  FIELD  BLANK 


VOLATILE  ORGANICS  (BY  GC/MS) 


Test 

Date 

Date 

Method 

Method 

Result/Flaq 

Unit 

LLD 

Prepared 

Analyzed 

Prepared  Analyzed 

Chlororaethane 

10. 

U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Bronomethane 

10. 

U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Vinyl  Chloride 

10. 

U 

ug/L 

10.  • 

N/A 

6/05/87 

N/A 

EP  624 

Chloroethane 

10. 

U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Methylene  Chloride 

3. 

J 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Acrolein 

10. 

U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

♦Acetone 

10. 

U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Acrylonitrile 

10. 

U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

♦Carbon  Oisulfide 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1,1-Oichloroethylene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1,1-Oichloroethane 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

trans-l,2-Dichloroethylene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Chloroforn 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

♦2-8utanone 

10. 

u 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

1,2-Oichloroethane 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1,1,1-Trl chloroethane 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Carbon  Tetrachloride 

5. 

u 

ug/L 

■  5. 

N/A 

6/05/87 

N/A 

EP  624 

♦Vinyl  Acetate 

10. 

u 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Bronodichloronethane 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1,2-Dlchloropropane 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Trichloroethylene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Benzene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

,N/A 

EP  624 

Chi orod i bronomethane 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1,1,2-Trichloroethane 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

This  repon  is  subnwted  lor  the  exctuswe  use  ol  me  person,  partnership,  or  corporation  lo  whom  it  is  addressed.  Subsequent  use  ot  the  name  o I  this  company  or  any 
member  o I  ns  stall  in  connection  with  the  advertising  or  sale  o I  any  product  or  process  wiH  be  granted  only  on  contract.  The  company  accept*  no  reepons**ty  except 
lor  the  due  pertormence  ol  inspection  and/or  analyse  in  good  faith  and  according  lo  the  rules  ol  the  trade  and  ol  science. 


Certificate 


Laucfes 

Testing  Laboratories,  Inc. 

940  South  Harney  St-  Seattle.  Washington  98108  (206)767-5060 
Chemistry  Micidadogy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  LD.  NO.:  3893- VFB 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  WATER  FIELD  BLANK 


Test 

Result/Flaq 

Unit 

LLP 

Date 

Prepared 

Date 

Analyzed 

Method 

Prepared 

2-Chloroethyl  vinyl  ether 

5. 

U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

Bromoform 

5. 

U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

♦4-Methyl -2-pentanone 

10. 

u 

ug/L 

10. 

N/A 

6/05/87 

N/A 

♦2-Hexanone 

10. 

u 

ug/L 

10. 

N/A 

6/05/87 

N/A 

1 , 1 ,2,2-Tetrachloroethane 

5. 

u 

ug'/L 

5. 

N/A 

6/05/87 

N/A 

T  etrach 1 oroe thy 1 ene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

Toluene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

Chlorobenzene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

trans-1 ,3-0ichloropropene 

S. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

Ethylbenzene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

cis-l,3-0ichloropropene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

♦Styrene 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

♦Total  Xylenes 

5. 

u 

ug/L 

5. 

N/A 

6/05/87 

N/A 

[ 

1 

i  ♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


r 


Method 

Analyzed 

EP  624 
EP  624 
EP  624 
EP  624 
EP  624 
EP  624 
EP  624  , 
EP  624 
EP  624 
EP  624 
EP  624 
EP  624 
EP  624 


Thia  ftoort  ii  aubmttad  for  tha  aiefuwra  imotM  parson.  partnarship,  or  corporation  to  whom  it  it  addraaaad.  Soto— quant  usa  of  tha  nama  of  thia  company  or  any 
mamtoar  of  ita  staff  in  compaction  with  fa  advamamg  or  aala  of  any  product  or  procaaa  win  ba  grantad  only  on  conraet.  Thia  company  accapta  no  raaponarbrlity  aacapt 
for  tha  dua  parformanca  of  mjpaetion  and/or  analyaia  in  good  faith  and  according  to  tha  ruiaa  of  tha  trada  and  of  aoanca. 


Certificate 


Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 
Chemistry  Miciobioiogy  and  Technical  Services 


APPENDIX 

Method  Blank  Summary 


Blank  Name 

Sample  Numbers 

Anal  vte 

Result 

Units 

B0528HGW01 

11  -  12 

Mercury 

1.  U 

ug/L 

B0528HGW02 

11  -  12 

Mercury 

1.  U 

ug/L 

B05271CP01 

11  -  12 

Antimony 

5.  U 

ug/L 

B0527GF01 

11-12 

Thallium 

5.  U 

ug/L 

B06Q2HYW01 

11  -  12 

Arsenic 

5.  U 

ug/L 

B0602HW01 

11-12 

Selenium 

5.  U 

.ug/L 

B0605HY.W01 

13  -  19 

Selenium 

5.  U 

ug/L 

B0605HY.W01 

13  -  19 

Arsenic 

5.  U 

ug/L 

B0612ICPW01 

13  -  19 

Silver 

1.  U 

ug/L 

B0612ICPW01 

13  -  19 

Beryllium 

1.  U 

ug/L 

B0612ICPW01 

13  -  19 

Cadmium 

1.  U 

ug/L 

B0612ICPW01 

13  -  19 

Chromium 

.  1.  u 

ug/L 

B0612ICPW01 

13  -  19 

Copper 

2o 

ug/L 

80612ICPW01 

13  -  19 

Lead 

10.  U 

ug/L 

B0612ICPW01 

13  -  19 

Nickel 

2.  U 

ug/L 

B0612ICPW01 

13  -  19 

Zinc 

11. 

ug/L 

80612ICPW02 

13  -  19 

Silver 

1.  U 

ug/L 

B0612ICPW02 

13  -  19 

Beryllium 

1.  U 

ug/L 

B0612ICPW02 

13-19 

Cadmium 

1.  U 

ug/L 

B0612ICPW02 

13  -  19 

Chromium 

1.  u 

ug/L 

B0612ICPWG2 

13  -  19  ■ 

Copper 

1. 

ug/L 

80612ICPW02 

13  -  19 

Lead 

10.  u 

ug/L 

B0612ICPW02 

13  -  19 

Nickel 

2.  U 

ug/L 

Th n  (•port  is  suOrntted  for  the  arctuirre  um  of  10*  person,  partnership,  or  corporation  to  whom  it  is  addraaaed.  Subsequent  use  of  the  name  of  this  compeny  or  any 
member  of  its  staff  in  connection  with  tie  advertising  or  sale  of  any  product  or  process  wOl  be  granted  onfy  on  contract.  The  company  accepts  no  reaponsdxiity  ascapt 
for  the  due  pertormence  of  inspection  and/or  analyse  in  good  faith  and  according  to  the  ruiee  of  the  trade  and  of  science. 


;,Inc. 

.  940  South  Harney  Street.  Seattle  Washington  98108  (206)767*5060 


Chemistry  Mnobioiogy  and  Technical  Services 


Invoice 


I 

Blank  Name 

SamDle  Numbers 

Analyte 

Result 

Units 

B0612ICPW02 

13  - 

19 

Zinc 

3. 

ug/L 

1 

B0612ICPW02 

13  - 

19 

Antimony 

5.  U 

ug/L 

I. 

B0617HGW01 

13  - 

19 

Mercury 

1.  U 

ug/L 

B0617HGW02 

13  - 

19 

Mercury 

1.  U 

ug/L 

r 

B0612GFW01 

13  - 

19 

Thallium 

5.  U 

ug/L 

I 

80521HGW01 

8  - 

10 

Mercury 

1.  U 

ug/L 

B0521HGW02 

8  - 

10 

Mercury 

1.  U 

ug/L 

r 

B0520HYW01 

8  - 

10 

Selenium 

5.  U 

ug/L 

B0520HYW01 

8  - 

10 

Arsenic 

5.  U 

ug/L 

s 

B0527ICP02 

8  - 

12 

Antimony 

5.  U 

ug/L 

B0527GF02 

8  - 

12 

Thallium 

5.  U 

ug/L 

1 

80518ICPW01 

1  - 

7 

Silver 

1.  U 

ug/L 

1 

80518ICPW01  . 

1  - 

7 

Beryllium 

1.  U 

ug/L 

B0518ICPW01 

1  - 

7 

Cadmium 

1.  U 

ug/L 

I 

B0518ICPW01 

1  - 

7 

Chromium 

2. 

ug/L 

! 

B0518ICPW01 

1  - 

7 

Copper 

2. 

ug/L 

B0518ICPW01 

1  - 

7 

Lead 

10.  U 

ug/L 

-- 

B0518ICPW0I 

1  - 

7 

Nickel 

2.  U 

ug/L 

i 

B0518ICPW01 

1  - 

7 

Zinc 

3. 

ug/L 

B0527ICPW01 

3  - 

12 

Silver 

1.  U 

ug/L 

B0527ICPW01 

8  - 

12 

Beryllium 

1.  U 

ug/L 

I 

B0527ICPW01 

8  - 

12 

Cadmium 

1.  U 

ug/L 

1 

B0527ICPW01 

8  - 

12 

Chromium 

1.  U 

ug/L 

B0527ICPW01 

8  - 

12 

Copper 

1.  U 

ug/L 

T 

B0527ICPW01 

8  - 

12 

Lead 

10.  U 

ug/L 

I 

B0527ICPW01 

8  - 

12 

Nickel 

2.  U 

ug/L 

B0527ICPW01 

8  - 

12 

Zinc 

1. 

ug/L 

I 

B0520HGW01 

1  - 

7 

Mercury 

1.  U 

ug/L 

1 

B0520HGW02 

1  - 

7 

Mercury 

1.  U 

ug/L 

Mu 

B0518HYW01 

i  - 

a 

7 

Selenium 

5.  U 

ug/L 

B0519HYW01 

1  - 

7 

Arsenic 

5.  U 

ug/L 

l 

B0518ICP01 

1  - 

12 

Antimony 

5.  U 

ug/L 

& 

B0611GF01 

1  - 

7 

Thallium 

5.  U 

ug/L 

|  Net  30  Days 

Th#  sola  liability  of  thesa  iaboratonas  for  thasa  sarvtces.  including  claims  for  nogii'genca.  strict  liability  in  tort  or  warranty,  shall 
not  axcead  lha  amount  of  this  invcwca.  Samples  may  be  discarded  after  analysis  unless  otherwise  requested. 


.2*. —  • 


Certificate 


Testing  Laboratories,  Inc 

940  South  Harney  St-  Seattle  Washington  98108  (206)767-5060 
Chemistry  Microbidogy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3893-0514VW8SI 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:.  N/A 
SAMPLE  MATRIX:  WATER  METHOD  BLANK 


VOLATILE  ORGANICS  (BY  GC/MS) 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLD 

Prepared 

Analyzed 

Prepared  Analyzed 

Chloromethane 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

Bronomethane 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

Vinyl  Chloride 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

Chloroethane 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

Methylene  Chloride 

S.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Acrolein 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

♦Acetone 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

Acrylonitrile 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

♦Carbon  Disulfide 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

1,1-Oichloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

1,1-Oichloroethane 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

trans-l,2-Dichloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Chloroform 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

*2-Butanone 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

1,2-Oichloroethane 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

1,1,1-Trichloroethane 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Carbon  Tetrachloride 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

♦Vinyl  Acetate 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

Bromodichloromethane 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

1 ,2-0ichloropropane 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Trichloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Benzene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Chlorodibromomethane 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

1 , 1 ,2-Trichloroethane 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

This  rtporf  mi  submrftsd  for  th#  sxcSusw#  us#  of  th#  person.  partnership,  or  corporation  to  whom  it  is  addr#sa#d.  Sud##qu#nt  us#  of  th#  nam#  of  this  company  or  any 
m#mb#r  of  its  staff  In  connection  with  th#  advertising  or  sal#  of  any  product  or  process  wiM  b#  granted  onfy  on  contact.  This  company  accepts  no  rtsponsrtxtify  #xc*pt 
for  th#  du#  p#rform#nc#  of  inspection  and/or  analysis  in  good  faith  and  according  to  th#  rui#t  of  th#  trad#  and  of  sc*#nc#. 


a- 


Laucfts 

Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0514VWBSI 

N/A 

N/A 

WATER  METHOD  8 LANK 


Test 


Result/Flaq 

Unit 

2-Chloroethyl  vinyl  ether 

5. 

U 

ug/L 

Bromoform 

5. 

U 

ug/L 

♦4-Methyl -2-pentanone 

10. 

U 

ug/L 

♦2-Hexanone 

10. 

U 

ug/L 

1,1,2 ,2-Tetrachloroethane 

5. 

U 

ug/L 

Tetrachloroethylene 

5. 

U 

ug/L 

Toluene 

5. 

l* 

ug/L 

Chlorobenzene 

5. 

U 

ug/L 

trans-l,3-Dichloropropene 

5. 

U 

ug/L 

Ethylbenzene 

5. 

U 

ug/L 

cis-l,3-Dichloropropene 

5. 

U 

ug/L 

♦Styrene 

5. 

U 

ug/L 

♦Total  Xylenes 

5. 

U 

ug/L 

Date 

Date 

Method 

Method 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

3. 

N/A 

5/14/87 

N/A 

EP  624 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


This  report  is  submtted  lor  th*  exclusw*  us*  ol  th*  parson,  partnership.  or  corporation  to  whom  it  is  addr*sa*d.  Subsequent  us*  ol  th*  nam*  ot  this  company  or  any 
m*mb*r  o)  its  stall  in  connection  with  h*  advertising  or  sal*  ol  any  product  or  procsss  will  be  granted  only  on  conract.  This  company  accepts  no  responsibility  except 
lor  th*  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  th*  rul**  ol  th*  trad*  and  ol  soenc*. 


Certificate 


testing  Laboratories,  Lac. 

940  South  Harney  St.  Seattle. Washington  98108  (206)767-5060 

Chemistry  Micicbiotogy  and  Technical  Services 


TO:  Science  Applications  international  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0514VWBJI 

N/A 

N/A 

WATER  METHOD  BLANK 


VOLATILE  ORGANICS  (BY  6C/MS) 


Test 


Result/Flaq 

Unit 

Chloromethane 

10. 

U 

ug/L 

Bromonethane 

10. 

U 

ug/L 

Vinyl  Chloride 

10. 

u 

ug/L 

Chloroethane 

10. 

u 

ug/L 

Methylene  Chloride 

5. 

u 

ug/L 

Acrolein 

10. 

u 

ug/L 

♦Acetone 

10. 

11 

ug/L 

Acrylonitrile 

10. 

u 

ug/L 

♦Carbon  Disulfide 

5. 

u 

ug/L 

1,1-Gichloroethylene 

5. 

u 

ug/L 

1,1-Olchloi-oethane 

5. 

u 

ug/L 

trans-l,2-0ichloroethylene 

5. 

u 

ug/L 

Chloroform 

S. 

u 

ug/L 

♦2-Butancne 

10. 

u 

ug/L 

1,2-Oichloroethane 

5. 

u 

ug/L 

1,1,1-Trirhloroethane 

5. 

u 

ug/L 

Carbon  Tetrachloride 

5. 

u 

ug/L 

♦Vinyl  Acetate 

10. 

u 

ug/L 

Rro«odichloro»ethane 

5. 

u 

ug/L 

1,2-Oichloropropane 

5. 

u 

ug/L 

Trichloroethylene 

5. 

u 

ug/L 

Benzene 

5. 

u 

ug/L 

Chi  orod  i  bromct-e  thane 

5. 

u 

ug/L 

1,1,2-Trichloroethane 

5. 

u 

ug/L 

Date 

Oate 

Method 

Method 

LLD 

Prepared 

Analyzed 

Prepared  Analyzed 

10. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/tt 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

10. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/14/87 

N/A 

EP  624 

5. 

N/A 

5/11/87 

N/A 

EP  624 

TN.  I«xxl  a  sutXTMKd  lot  to*  ««ch UH  o t  it*  p*f*on.  p*w*f*b p.  Of  ccrpoftfxyi  10  Whom  it  «  addfMMd.  um  ot  Um  fMnMOf  or  My 

CyK**r  oi  It*  suit  in  contMcuon  with  tM  Kjvwwmg  otMfoltny  pn»ua  «  (*<*••»  w*  b*  grtnwd  only  on  eonytct.  Th»  comply  »CC*X»  rr,  •«•<* 

tor  tM  du«  portonmne*  o I  inspection  «*a/or  anefySM  in  good  Isxh  and  accoriing  to  ttM  rutee  ol  Um  trad*  jnd  ot  jopikw. 


Certificate 


Testing  Laboratories,  Inc. 

940  South  Hamey  St.  Seattle  Washington  98108  (206)767-5060 
Chemistry  Micrcbido^y  and  Technical  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0514VW8JI 

N/A 

N/A 

WATER  METHOD  BLANK 


Test 

Result/Flaq  Unit 

LLD 

Date 

Prepared 

Oate 

Analyzed 

Method 

Prepared 

Method 

Analyzed 

2-Chloroethyl  vinyl  ether 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Bromofora 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A  ■ 

EP  624 

♦4-Methyl -2-pentanone 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

*2-Hexanone 

10.  U 

ug/L 

10. 

N/A 

5/14/87 

N/A 

EP  624 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Tetrachloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Toluene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Chlorobenzene 

5.  U 

ug/L 

S. 

N/A 

5/14/87 

N/A 

EP  624 

trar.s-1 ,3-Oichloropropene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

Ethylbenzene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

cis-1 ,3-Oichloropropene 

5.  U 

ug/L 

'  5. 

N/A 

5/14/87 

N/A 

EP  624 

♦Styrene 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

♦Total  Xylenes 

5.  U 

ug/L 

5. 

N/A 

5/14/87 

N/A 

EP  624 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


Ton  report  is  sobmtted  tor  the  excluswe  us«  ot  ilw  person.  partnership,  Of  corporation  lo  whom  it  is  addreeead.  Subsequent  use  ol  to*  name  o(  this  company  or  any 
member  ot  its  start  in  conoaction  with  tw  adventsing  or  saia  ot  any  product  or  proeaaa  witl  be  granted  only  on  contact.  This  company  accepts  no  responsibility  except 
tor  the  due  performance  ot  inspection  and/or  analysis  in  good  laitti  and  according  to  the  rules  ot  the  trade  and  ot  science. 


Laucks 

Testing  Laboratories,  Inc.  Certificate 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0517VWBJI 

N/A 

N/A 

WATER  METHOO  BLANK 


VOLATILE  ORGANICS. (BY  6C/MS) 


Test 

Date 

Date 

Method 

Method 

Result/Flaq 

Unit 

LLD 

Prepared 

Analyzed 

Prepared  Analyzed 

Chloromethane 

10. 

U 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

Bromomethane 

10. 

u 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

Vinyl  Chloride 

10. 

u 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

Chloroethane 

10. 

u 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

Methylene  Chloride 

1. 

J 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Acrolein 

10. 

u 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

♦Acetone 

8. 

J 

ug/L 

-  10. 

N/A 

5/17/87 

N/A 

EP  624 

Acrylonitrile 

10. 

u 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

♦Carbon  Disulfide 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

1,1-Oichloroethylene 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

1,1-Dichloroethane 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

trans-1 ,2-Dichloroethylene 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Chloroform 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

♦2-8utanone 

10. 

u 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

1,2-Oich‘loroethane 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

1 , 1 ,1-Trichloroethane 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Carbon  Tetrachloride 

5. 

u 

ug/L 

5, 

N/A 

5/17/87 

N/A 

EP  624 

♦Vinyl  Acetate 

10. 

u 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

Bromodichloromethane 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

1,2-Qichloropropane 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Trichloroethylene 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Benzene 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Ch 1 orodi bronome thane 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

1,1,2-Trichloroethane 

5. 

u 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Thia  (•port  is  jubinnad  f<y  tr>*  axeloswa  um  of  tha  p*»wn,  partna<Vnp.  o'  ooroofation  to  whom  rt  is  addfaaaad.  SubaaquarK  um  of  tha  nama  ol  thia  company  o'  any 
mambaf  of  its  tuff  in  connactxsn  with  M  adyartaing  o'  sda  of  any  product  or  procaaa  will  b«  yantad  only  on  contact.  Thia  company  accapfa  no  rasponaibiMy  axcapf 
lot  iha  dua  padofmanca  ol  mapactton  and/of  anatyaia  in  good  faith  and  accorolng  to  tha  rotaa  of  tha  uado  and  of  aoanca. 


a 


.  1 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 
Chemistry  Microbiofogy  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0517VWBJI 

N/A 

N/A 

WATER  METHOD  BLANK 


Test 

Result/Flaq  Unit 

LLD 

Date 

Prepared 

Date 

Analyzed 

Method 

Prepared 

Method 

Analyzed 

2-Chloroethyl  vinyl  ether 

S.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Bromoforoi 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

•4-Methyl -2-pentanone 

10.  U 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

•2-Hexanone 

10.  U 

ug/L 

10. 

N/A 

5/17/87 

N/A 

EP  624 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Tetrachloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Toluene 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Chlorobenzene 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

trans-1 ,3-Di chloropropene 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

Ethylbenzene 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

cis-l,3-0ichloropropene 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

•Styrene 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

•Total  Xylenes 

5.  U 

ug/L 

5. 

N/A 

5/17/87 

N/A 

EP  624 

•Additional 'Compounds  from  the  EPA's  Hazardous  Substances  List. 


This  rtport  a  subnsttad  (or  tha  sxtfuswo  usa  ot  tha  parson,  pannarship,  or  corporation  to  whom  it  »  addraasad.  StAaaquant  usa  ol  tha  nama  o I  this  company  Of  any 
mamdar  ol  its  staff  In  connection  with  tho  advertising  Of  sale  ol  any  product  or  procaas  wW  ba  grantad  only  on  contract.  Thu  company  accapts  no  responsibility  txcapt 
lor  tha  dua  performance  ol  inspection  and/or  analyst!  in  good  faith  and  according  to  tha  rulee  ol  tha  trada  and  ol  aoenca. 


i 


Testing  Laboratories,  Ine. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 


QTemistryA4icrobido?y  and  Technical  Services 


Certificate  | 


TO:  Science  Applications  international  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

OATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0526VW8SI 

N/A 

N/A 

WATER  METHOD  BLANK 


VOLATILE  ORGANICS  (BY  GC/MS) 


Test 

Date 

Date 

Method 

Method 

Result/Flaq 

Unit 

LLD 

Prepared 

Analyzed 

Prepared  Analyzed 

Chloromethane 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

Bromomethane 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

Vinyl  Chloride 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

Chloroethane 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

Methylene  Chloride 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

Acrolein 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

♦Acetone 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

Acrylonitrile  . 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

♦Carbon  Oi sulfide 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

1,1-Dichloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

1,1-Oichloroethane 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

trans-l,2-0ichloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

Chloroform 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

*2-Butanone 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

1,2-Oichloroethane 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

1 , 1 , 1-Tri chloroethane 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

Carbon  Tetrachloride 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

♦Vinyl  Acetate 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

Bromodi chloromethane 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

1 ,2-01 chloropropane 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

Trichloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

Benzene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

Chlorodibromomethane 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

1 ,1 ,2-Tri chloroethane 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

\ 


Tht«  rtport  ia  mtxnttad  fer  the  axcluaw*  um  ot  ttv»  paracn,  partnership,  or  corporation  to  whom  it  it  addraeaad.  SuOaegoent  gaa  o I  the  nama  ot  thia  company  w  any 
member  ot  its  staff  in  connection  with  tM  advertising  Of  Mi*  of  my  product  or  proc***  wtH  be  yarned  onty  on  contract.  Thi*  company  accept*  no  reeponability  except 
lor  the  due  performance  ot  inepection  and/or  analyse  in  good  faith  and  according  to  tha  ruia*  of  the  trade  and  ot  soenc*. 


] 


i 


Laucks 

Testing  Laboratories,  Ine. 

940  South  Harney  St.  Seattle.  Washington  98108  (206)767-5060 
Chemistry  Micrchidogy  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 


LABORATORY  I.D.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0526VWBSI 

N/A 

N/A 

WATER  METHOD  BUNK 


’<  _ 

T" 

Test 

Result/Flaq 

Unit 

LLD 

Date 

Prepared 

Date 

Analyzed 

Method  Method 
Prepared  Analyzed 

i  . 

a 

2-Chloroethyl  vinyl  ether 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

Brotnoform 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

♦4-Methyl-2-pentanone 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

| 

♦2-Hexanone 

10.  U 

ug/L 

10. 

N/A 

5/26/87 

N/A 

EP  624 

-  ■ 

1 , 1 ,2,2-Tetrachloroethane 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

.. 

Tetrachloroethylene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

1 

Toluene 

5.  U 

ug/L 

5. 

N/A 

5/26/87. 

N/A 

EP  624 

2- 

Chlorobenzene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

trans-1 ,3-Dichloropropene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

I 

Ethylbenzene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

1 

cis-1 ,3-Dichloropropene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

♦Styrene 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

1 

♦Total  Xylenes 

5.  U 

ug/L 

5. 

N/A 

5/26/87 

N/A 

EP  624 

I 


♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


Th»  (•port  it  submtfad  for  th«  ancfuswa  um  of  tha  parson,  partoarship.  or  corporation  to  whom  it  is  addraasad.  Subaaquant  um  ot  tha  nama  of  this  company  or  any 
marnbar  of  its  staff  in  compaction  with  *ia  advartumg  or  sala  ot  any  product  or  process  wilt  Pa  granted  oofy  on  coosact.  This  company  accepts  no  responsibility  ticapt 
lor  the  due  parformanca  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rule#  of  the  trade  and  of  science. 


Testing  Laboratories,  Inc.  Certificate 


940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

OATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0605VWBS I 

N/A 

N/A 

WATER  METHOD  BLANK 


VOLATILE  ORGANICS  (BY  GC/MS) 


Test 

Date 

Date 

Method 

Method 

Result/Flaq 

Unit 

LLD 

Prepared 

Analyzed 

Prepared  Analyzed 

Chloromethane 

10..  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Broraomethane 

10.  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Vinyl  Chloride 

10.  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Chloroethane 

10.  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Methylene  Chloride 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Acrolein 

10.  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

♦Acetone 

10.  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Acrylonitrile 

10.  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

♦Carbon  Disulfide 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1,1-Oichloroethylene 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1,1-Dichloroethane 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

trans-l,2-0ichloroethylene 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Chloroform 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

*2-Butanone 

10.  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

1,2-Dichloroethane 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1 , 1 , 1-Tri chloroethane 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Carbon  Tetrachloride 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

♦Vinyl  Acetate 

10.  U 

ug/L 

10. 

N/A 

6/05/87 

N/A 

EP  624 

Bromodichloromethane 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1 ,2-01chloropropane 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Trichloroethylene 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Benzene 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Chlorodibromomethane 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

1 , 1 ,2-Trichloroethane 

5.  U 

ug/L 

5. 

N/A 

6/05/87 

N/A 

EP  624 

Thu  rapon  ii  subnwtad  tor  tlx  axdusrra  uit  ol  tlx  parson,  partnarship,  or  corporation  to  whom  it  is  addraaaad..  Subaaquant  u—  ot  tlx  nurx  ol  this  company  or  any 
mamdat  ot  its  stall  in  contxetion  with  tx  advertising  or  salt  ot  any  product  or  procass  wilt  tx  panted  only  on  contact.  This  company  accapts  no  raaponsibility  except 
I  or  tha  dua  pertormance  ot  inspaction  and/or  analysis  in  good  lanh  and  according  to  tlx  rul—  ot  tlx  trada  and  ot  soanca. 


asr-  - 


Certificate 


Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 
Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-0605 VWBS I  . 

N/A 

N/A 

WATER  METHOD  BLANK 


Test 


Result/FI 

ag  Unit 

2-Chloroethyl  vinyl  ether 

5.  U 

ug/L 

Bronoform 

5.  U 

ug/L 

*4-Hethyl-2-pentanone 

10.  U 

ug/L 

♦2-Hexanone 

10.  U 

ug/L 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/L 

Tetrachloroethylene 

5.  U 

ug/L 

Toluene 

5.  U 

ug/L 

Chlorobenzene 

5.  U 

ug/L 

trans-l,3-Dichloropropene 

5.  U 

ug/L 

Ethylbenzene 

5.  U 

ug/L 

cis-1 ,3-Dichloropropene 

5.  U 

ug/L 

♦Styrene 

5.  U 

ug/L 

♦Total  Xylenes 

5.  U 

ug/L 

Date 

Date 

Method 

Method 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

5. 

'N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

10. 

N/A 

6/05/87 

N/A 

EP  624 

10. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

5. 

N/A 

6/05/87 

N/A 

EP  624 

♦Additional  compounds  front  the  EPA's  Hazardous  Substances  List. 


This  report  is  submitted  lor  th«  exclusive  use  ol  lh«  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
member  ol  its  stall  in  connection  with  the  advertising  or  sale  ot  any  product  or  process  mil  be  granted  only  on  contact.  This  company  accepts  no  responsibility  except 
for  the  due  performance  ol  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  ol  the  trade  and  ol  soence. 


Certificate 


Testing  Laboratories,  Inc. 


940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3893-0519SWBI 

SAIC  1.0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  WATER  METHOD  BLANK 


SEMI -VOLATILES  (BY  6C/HS) 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

N-nitrosodiraethylamine 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

8is(2-chloroethyl)ether 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

2-Chlorophenol 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Phenol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

1,3-Dichlorobenzene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

1,4-Dichlorobenzene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

1,2-Dichlorobenzene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Bis(2-chloroisopropyl)ether 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Hexachloroethane 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

N-nitroso-di-n-propylamine 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Nitrobenzene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Isophorone 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

2-Nitrophenol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

2,4-Diiaethylphenol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Bis(2-chloroethoxy)r»ethane 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

2,4-Oichlorophenol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

1 ,2,4-Trichlorobenzene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Naphthalene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Hexachlorobutadiene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

4-Chloro-H-cresol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Hexach 1 orocycl opentadi ene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

2,4,6-Trichlorophenol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

2-Chloronaphthalene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Acenaphthylene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

This  report  a  submitted  for  the  sKclusrre  use  of  in*  person.  partnership,  or  corporation  to  whom  it  a  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
member  of  its  staff  in  connection  with  tie  advertising  or  sale  of  any  product  or  proceaa  wit  be  granted  only  on  contact.  This  company  accepts  no  responsibility  encspt 
for  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 
Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3893-0519SWBI 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  WATER  METHOD  BLANK 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLO 

Prepared 

Analyzed 

Prepared 

Analyzed 

DimethyTphthalate 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SU 

3510 

EP 

625- 

2,6-Oinitrotoluene 

1.  U 

•  ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Acenaphthene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

2,4-Dinitrophenol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

2,4-Oinitrotoluene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

4-Nitrophenol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Fluorene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

.EP 

625 

4-Chlorophenyl  phenyl  ether 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Diethylphthalate 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

4,6-0initro-o-cresol 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

1,2-Diphenylhydrazine 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

4-Bromophenyl  phenyl  ether 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Hexachlorobenzene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Pentachlorophenol 

1.  U 

-  ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Phenanthrene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Anthracene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Dibutylphthalate 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Flugranthene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Pyrene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Benzidine 

1.  U 

’  ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Butyl  benzyl  phthalate 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Benzo(a)anthracene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Chrysene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

3,3'-0ichlorobenzidine 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

B1s(2-ethylhexyl)phthalate 

5. 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

N-nitrosodi phenyl amine 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

Oi-n-octyl  phthalate 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

8enzo(b)fluoranthene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW 

3510 

EP 

625 

TO*  r*pon  is  sutxnmd  lor  th*  exduwr*  us*  o(  th*  person,  partnership,  or  corporation  to  whom  it  is  addr****d.  Sub**qu*nt  us*  ol  th*  nam*  o I this  company  or  any 
m*mb*r  ol  its  start  in  connection  with  *i*  advertising  or  sal*  ol  any  product  or  process  will  b*  granted  only  on  contact.  This  company  acespts  no  responsibility  except 
lor  the  du«  performance  ol  insp*cuon  and/or  analysis  in  good  faith  and  aeconjing  to  the  rule*  ol  th*  trad*  and  ol  soenc*. 


Certificate 


Testing  Laboratories,  Inc. 

940;South  HameySt- Seattle.  Washington  98108  (206)767-5060 
Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1,0.  NO.:  3893-0519SWBI 

SAIC  1.0.  NO.:  N/A 

OATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  WATER  METHOD  BUNK 


Test 

Date 

Date 

Method 

Method 

■ 

Result/Flaq 

Unit 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

Benzo(k)fluoranthene 

1.  U 

ug/L 

1. 

5/19/87 

5/20/87 

SW  -3510 

EP  625 

8enzo(a)pyrene 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Indeno(l,2,3-cd)pyrene 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Dibenzo(ah) anthracene 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

Benzo(ghi)pery1ene 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦Aniline 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦Benzoic  Acid 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦Benzyl  Alcohol 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦4-Chloroaniline 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦Dibenzofuran 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦2-Methyl naphthal ene 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦2-Methyl  phenol 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦4-Methyl phenol 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦2-Nitroaniline 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦3-Nitroaniline 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦4-Nitroaniline 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦2,4,5-Trichlorophenol 

1.  u 

ug/L 

1. 

5/19/87 

5/20/87 

SW  3510 

EP  625 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


This  r*po>t  n  subrratted  lor  the  exeluswe  um  of  (It*  person,  partnership,  or  corpoation  to  whom  it  t*  addressed.  Subsequent  uee  ot  the  name  o<  thi*  company  or  any 
member  o I  its  start  in  connection  with  Oe  advertising  o  sale  o>  any  product  cr  proceta  wiM  be  granted  only  on  contact.  Thie  company  accepts  no  reaponaMity  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  o t  the  trade  and  o<  science. 


Laucfts 

Testing  Laboratories,  Inc. 

940.South  Harney  St.  Seattle.  Washington  98108  (206)767-5060 

Chemistry  Miacbictogy  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3893-0526SWBI 

SAIC  1.0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  WATER  METHOD  BLANK 


SEMI-VOLATILES  (BY  GC/MS) 


Test 

.Date 

Date 

Method ' 

Method 

Result/Flaq 

Unit 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

N-nitrosodimethylamine 

1.  U 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Bis(2-ch1oroethyl)ether 

1.  U 

ug/L 

1. 

5/26/8? 

6/01/87 

SW  3510 

EP  625 

2-Chlorophenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Phenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

1,3-Dichlorobenzene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

1,4-Dichlorobenzene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

1,2-Dichlorobenzene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Bis(2-chloroisopropyl)ether 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Hexachloroethane 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

N-nitroso-di-n-propyl amine 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Nitrobenzene 

1.  u 

ug/L 

1. 

5/25/87 

6/01/87 

SW  3510 

EP  625 

Isophorone 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

2-Nitrophenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

2,4-Oimethylphenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Bis(2-chloroethoxy)me thane 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

2,4-Oichlorophenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

1,2,4-Trichlorobenzene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Naphthalene  . 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Hexachlorobutadiene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

4-Chloro-M-cresol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Hexachl orocyclopentadi ene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

2,4,6-Trichlorophenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

2-Chloronaphthalene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Acenaphthylene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

This  report  is  submitted  lor  the  exclusive  us*  ol  th*  parson,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  us*  ol  the  name  of  this  company  or  any 
member  of  its  start  in  connection  with  Si*  advertising  or  sal*  of  any  product  or  process  will  be  granted  only  on  contact  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ot  inspection  and/or  analysis  in  good  fsith  and  according  to  the  ruiee  of  the  trade  end  of  science. 


Testing  Laboratories,  Inc.  Certificate 


940  South  Harney  St..  Seattle  Washington  98108  (206)767-5060 

Chemistry  Micicbiofogy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3893-0526SWBI 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  WATER  METHOO  BLANK 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

Dimethyl phthal ate 

1.  U 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

2,6-Dinitrotoluene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Acenaphthene 

1.  U 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

2,4-Dinitrophenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

2,4-Dinitrotoluene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

4-Nitrophenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Fluorene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

4-Chlorophenyl  phenyl  ether 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Diethylphthalate 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

4,6-0initro-o-cresol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

1,2-Oiphenylhydrazine 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

4-Bromophenyl  phenyl  ether 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Hexachlorobenzene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Pentachlorophenol 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Phenanthrene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Anthracene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Dibutylphthalate 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Fluoranthene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Pyrene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Benzidine 

1..  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Butyl  benzyl  phthal ate 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SU  3510 

EP  625 

Benzo(a)anthracene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Chrysene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

3,3'-0ichlorobenzidine 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Bis(2-ethylhexyl)phthalate 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

N-nitrosodi phenyl amine 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Oi-n-octyl  phthalate 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Benzo(b)fluoranthene 

1.  u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

This  report  is  submttad  tor  the  axckiswe  use  ol  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  ot  the  name  of  this  company  or  any 
member  ol  its  stall  In  connection  with  ihe  advertising  or  sale  of  any  product  or  process  wtii  be  granted  only  on  contact.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 


X 


l 

If 


Laucks 

Testing  Laboratories,  Inc 

940  South  Harney  St..  Seattle  Washington  98108  (206)767-5060 
Chemistry  Microbidogy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  I.D.  NO.:  3893-0S26SWBI 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  WATER  METHOD  BLANK 


Test 

Date 

□ate 

Method 

Method 

Result/Flaq 

Unit 

U.D 

Prepared 

Analyzed 

Prepared 

Analyzed 

8enzo(k)f1uoranthene 

1. 

0 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Benzo(a)pyrene 

1. 

U 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Indeno(l,2,3-cd)pyrene 

1. 

U 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Dibenzo(ah)anthracene 

1. 

U 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

8enzo(ghi)perylene 

1. 

u 

ug/L 

1.. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

♦Aniline 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

♦Benzoic  Acid 

.  1. 

u 

ug/L 

1. 

5/26/87 

•6/01/87 

SW  3510 

EP  625 

♦Benzyl  Alcohol 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

♦4-Chloroaniline 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

♦Dibenzofuran 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

♦2-Methylnaphthalene 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

*2-Methylphenol 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

♦4-Methyl  phenol 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

*2-Nitroaniline 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

*3-Nitroaniline 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

♦4-Nitroaniline 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

♦2,4,5-Trichlorophenol 

1. 

u 

ug/L 

1. 

5/26/87 

6/01/87 

SW  3510 

EP  625 

Certificate 


This  report  is  submrted  lor  th«  exclusive  u»  of  the  parson,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  usa  ol  tha  nama  of  this  company  or  any 
member  ot  its  stall  in  connaction  with  tn  advertising  or  sala  ol  any  product  or  procsss  wilt  ba  grantsd  only  on  contact.  This  companyaccapts  no  responsibility  except 
tor  tha  dua  padormanca  ol  inspection  and/or  analysis  in  good  laith  and  according  to  tha  rules  of  tha  trada  and  of  soanca. 


Certificate 


Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 
Chemistry  Miciobicfogy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3893-8061 1MPPWLT 

SAIC  1.0.  NO.:  N/A 

OATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  WATER  METHOD  BLANK 


SEMI-VOLATILES  (BY  GC/HS) 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

N-nitrosodiraethylamine 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Bis(2-chloroethyl)ether 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

£P  625 

2-Chlorophenol 

1.  U 

ug/L 

i; 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Phenol 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

1,3-Oichlorobenzene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

l,4-0ichlorobenzene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

1,2-Oichlorobenzene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Bis(2-chloroisopropyl)ether 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Hexachloroethane 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

N-ni troso-di -n-propy 1  amine 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Nitrobenzene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Isophorone 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

2-Nitrophenol 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

2,4-Dimethylphenol 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

8is(2-chloroethoxy)methane 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

2,4-Oichlorophenol 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

1,2,4-Trichlorobenzene 

1.  u 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Naphthalene 

1.  u 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Hexach 1 orobutadi ene 

1.  u 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

4-Chloro-M-creso! 

1.  u 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Hexachlorocyclopentadiene 

1.  u 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

2,4,6-Trichlorophenol 

1.  u 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

2-Chloronaphthalene 

1.  u 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Acenaphthylene 

1.  u 

ug/L 

1. 

6/05/87 

6/16/87 

SW  3510 

EP  625 

Thi*  ttport  it  autxrattad  lot  tha  axctuawa  uttolint  panon,  partnarahip,  ot  corporation  to  whom  it  u  addraaaad.  Subaaquant  uaa  ot  tha  nama  of  Ihia  company  or  any 
mambar  ot  its  stall  fn  conoaction  with  N  advancing  ot  saia  ot  any  product  or  procaaa  wi*  Pa  gr»'  "d  only  on  contact.  TNt  company  accapta  no  raaponadxtity  aicapt 
tor  tha  dua  partormanca  ot  intpactioo  arxVor  analyse  in  good  (ailh  and  according  to  tha  rulaa  ot  th  ,/ada  and  ot  Joanca. 


Chemiso^Mtadaofogy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  I.D.  NO.:  3893-B061 1MPPWLT 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  HATER  METHOD  BLANK 


Test 

Result/Flag 


Oimethylphthclate 

1. 

U 

2,6-Dinitrotoluene 

1. 

U 

Acenaphthene 

1. 

u 

2,4-Dinitrophenol 

1. 

u 

2,4-Oinitrotoluene 

1. 

u 

4-Nitrophenol 

1. 

u 

Fluorene 

1. 

u 

4-Chlorophenyl  phenyl  ether 

1. 

u 

Diethylphthalate 

1. 

u 

4,6-Dinitro-o-cresol 

1. 

u 

1,2-Diphenyl hydrazine 

1. 

u 

4-8romophenyl  phenyl  ether 

1. 

u 

Hexachlorobenzene 

1. 

u 

Pentachlorophenol 

1. 

u 

Phenanthrene 

1. 

u 

Anthracene 

1. 

u 

Oibutylphthalate 

1. 

u 

Fluoranthene 

1. 

u 

Pyrene 

1. 

u 

Benzidine 

1. 

u 

Butyl  benzyl  phthalate 

1. 

u 

Benzo(a)anthracene 

1. 

u 

Chrysene 

1. 

u 

3,3'-01chlorobenzidine 

1. 

u 

Bi s (2-ethyl hexyl )phthal ate 

1. 

u 

N-nitrosodi phenyl amine 

1. 

u 

Di-n-octyl  phthalate 

1. 

u 

Benzo(b)fluoranthene 

1. 

u 

Date 

Date 

Method 

Unit 

LLD 

Prepared 

Analyzed 

Prepared 

ug/L 

.1. 

6/05/87 

6/16/87 

SU 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SU 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SU 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

ug/L 

1. 

6/05/87 

6/16/87 

SU 

3510 

Method 

Analyzed 

EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 
EP  625 


Thu  report  is  submrtted  for  the  exduawe  uae  of  the  person.  partnership,  or  corporation  to  rhom  if  is  addreeaed.  Subsequent  us#  of  th#  nsm#  of  this  company  or  any 
ni#mf)sr  of  its  staff  in  connection  with  N  advertising  or  sal#  of  any  product  or  process  win  be  granted  onty  on  contact  This  company  accepts  no  responartxlity  except 
w  tt>e  oo«  pentrmence  oi  inspection  and/or  analyse  in  good  latfti  and  according  to  tt>e  of  t ho  trade  and  of  science. 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3893-80611MPPWLT 

SAIC  1.0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  WATER  METHOD  BLANK 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LU) 

Prepared 

Analyzed 

Prepared 

Analyzed 

Benzo(k)fluoranthene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

Benzo(a)pyrene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

Indeno(l,2,3-cd)pyrene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

Dibenzo(ah)anthracene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

8enzo(ghi)perylene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•Aniline 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•Benzoic  Acid 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•Benzyl  Alcohol 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•4-Chloroaniline 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•Dibenzofuran 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•2-Methyl  naphthalene 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•2-Methyl phenol 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

*4-Hethylphenol 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•2-Nitroaniline 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•3-Nitroaniline 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•4-Nitroaniline 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•2,4,5-Trichlorophenol 

1.  U 

ug/L 

1. 

6/05/87 

6/16/87 

SW 

3510 

EP 

625 

•Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


TNt  report  a  sutomrttad  tor  tha  axckjs«a  um  of  tha  parson,  partnarship.  or  corporation  to  whom  it  is  sddraaaad.  Sub— quant  uaa  of  tha  nama  of  this  company  or  any 
mambar  of  its  staff  in  connaction  with  t>a  advartoing  or  ssia  of  any  product  or  procaas  wtM  ba  grantad  only  on  contact.  This  company  accapts  no  rasponab^ity  sxcapt 
for  tha  dua  partormanca  of  inspaction  and/or  analysis  in  good  faith  and  accofdmg  to  tha  rulaa  of  tha  trada  and  of  soanca. 


Laucks 

Testing  Laboratories,  Inc.  Certificate 

940  South  Harney  5t.  Seattle  Washington  98108  (206)767-5060 

Chemistry  Micicbido^y  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  I.D.  NO.:  3893-8>1612GHB.WLQ 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A  ' 

SAMPLE  MATRIX:  WATER  METHOD  BLANK 


ORGANICS  -  E.  P.  TOXICITY 


Test 

Date 

Date 

Extraction 

Method 

Method 

Result/Flaq 

Unit 

LLD  Prepared 

Analyzed 

Method 

Prepared 

Analyzed 

2,4-0 

0,0005  U 

mg/L 

0.0005  6/12/87 

6/14/87 

SW  1310 

SW  3510 

SW  8150 

2,4,5-TP  (silvex) 

0.0005  U 

™g/L 

0.0005  6/12/87 

6/14/87 

SW  1310 

SW  3510 

SW  8150 

Thu  report  is  subrrxtted  for  the  exclusrr*  um  of  the  person,  partnership.  or  corporation  to  whom  it  is  addressed.  Subsequent  us*  of  the  n*m*  of  this  company  or  any 
mamOar  of  its  staff  in  connaction  with  aw  advertising  or  sal*  of  any  product  or  process  wtP  be  granted  only  on  contact.  Ttva  company  accepts  no  rssponsbility  except 
for  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rule*  of  th*  trad*  and  of  science . 


r 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 


Chemistry  Micrcbidogy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  I.D.  NO.: 

SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 

SAMPLE  MATRIX: 


3893-0527PWBI 

N/A 

N/A 

WATER  HETHOO  BLANK 


Certificate  j 


i 


ORGANICS  -  E.  P.  TOXICITY 


I 


i 


Test 

Date 

Date 

Extraction 

Method 

Method 

Result/Flaq 

Unit 

LLD  Prepared 

Analyzed 

Method 

Prepared 

Analyzed 

' 

Endrin 

0.0002  U 

"9/L 

0.0002  5/27/87 

5/30/87 

SW  1310 

SW  3510 

SW  80bu 

Methoxychlor 

0.001  U 

mg/L 

0.001  5/27/87 

5/30/87 

SW  1310 

SW  3510 

SW  801  j 

Toxaphene 

0.01  U 

mg/L 

0.01  5/27/87 

5/30/87 

SW  1310 

SW  3510 

SW  8080 

j 

Lindane 

0.0002  U 

■g/L 

0.0002  5/27/87 

5/30/87 

SW  1310 

SW  3510 

j 

SW  80/  5 

This  r sport  a  suPmttad  lor  th«  aicluswa  um  ol  tha  parson,  pirtrtarship,  or  corporation  to  whom  it  n  addraaaad.  Sub— gout  u—  ol  tha  rum*  ol  tint  company  or  any 
mambar  ol  ita  stilt  in  eonoaction  with  »va  advancing  or  saia  ot  any  product  or  proca—  wiH  pa  grantad  only  on  contract  Thu  company  aceapts  no  rasponstxlity  axcapt 
lor  tha  dua  partormanca  ol  inspaction  and/or  analysis  good  faith  and  according  to  tha  nil—  ol  tha  Pads  and  ot  soanca. 


;1 


it  r 


Certificate 


Testing  Laboratories,  Inc 

940  South  HarneySt.  Seattle  Washington  98108  (206)767-5060 

j  Chemistry  Miacbidogy  and  Technical  Services 

f  ■ 

V  , 


I 


r 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3893-HB1 

N/A 

N/A 

WATER  METHOD  BLANK 


l 

I 

*  «. 

.1 


INORGANICS  -  E.  P.  TOXICITY 


Test 

Date 

Date 

Extraction 

Method 

Method 

Result/Flaq 

Unit 

LLP 

Prepared 

Analyzed 

Method 

Prepared 

Analyzed 

Arsenic 

0.2 

U 

mg/L 

0.2 

5/27/87 

6/01/87 

SW  1310 

LX  WM4A 

SW  6010 

Barium 

0.1 

U 

mq/L 

0.1 

5/27/87 

6/01/87 

SW  1310 

LX  WM1 

SW  6010 

Cadmium 

0,01 

U 

mg/L 

0.01 

5/27/87 

6/01/87 

SW  1310 

LX  WM1 

SW  6010 

Chromium 

0,1 

u 

mg/L 

0.1 

5/27/87 

6/01/87 

SW  1310 

LX  WM1 

SW  6010 

Lead 

0.1 

u 

mg/L 

0.1 

5/27/87 

6/01/87 

SW  1310 

LX  WM1 

SW  6010 

Mercury 

0.005  U 

mg/L 

0.005  5/28/87 

5/28/87 

SW  1310 

LX  WM3 

SW  7470 

Selenium 

0.2 

u 

mg/L 

0.2 

5/27/87 

6/01/87 

SW  1310 

LX  WM4B 

SW  6010 

Silver 

0.1 

u 

mg/L 

0.1 

5/27/87 

6/01/87 

SW  1310 

LX  WM1 

SW  6010 

This  report  is  submtted  lor  the  axclujxa  use  ot  the  person,  partnership,  or  corporation  to  whom  it  a  addressed.  Subsequent  use  ol  the  name  of  this  company  or  any 
member  of  its  staff  in  connection  with  me  advertising  or  sale  of  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsMity  except 
for  tbs  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 


Testing  Laboratories,  Ine.  Certificate 


940  South  Harney  St-  SeattleWashington  98108  (206)767-5060 

Chemistry  Microbiology,  and  Technical  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO,: 
SAIC  1,0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0511VSBJI 

N/A 

N/A 

SOIL  METHOD  BLANK 


VOLATILE  ORGANICS  (BY  GC/MS) 


Test 


Result/Flaq  Unit 

Chloromethane 

10.  U 

ug/kg.dry 

Bromomethane 

10.  U 

ugAg.dry 

Vinyl  Chloride 

10.  U 

ug/kg,dry 

Chloroethane 

10.  U 

ug/kg,dry 

Methylene  Chloride 

5.  U 

ug/kg,dry 

Acrolein 

10,  U 

ug/kg,dry 

♦Acetone 

10.  U 

ug/kg,dry 

Acrylonitrile 

10.  U 

ug/kg,dry 

♦Carbon  Oi sulfide 

5.  U 

ug/kg,dry 

1,1-Oichloroethylene 

5.  U 

ug/kg,dry 

1,1-Oichloroethane 

5.  U 

ug/kg,dry 

trans-l,2-0ichloroethylene 

5.  U 

ug/kg,dry 

Chloroform 

5.  U 

ug/kg,dry 

*2-Butanone 

10.  U 

ug/kg,dry 

1,2-Oichloroethane 

5.  U 

ug/kg,dry 

1 ,1,1-Trichloroethane 

5.  U 

ug/kg,dry 

Carbon  Tetrachloride 

5.  U 

ug/kg.dry 

♦Vinyl  Acetate 

10.  U 

ug/kg,dry 

Bromodichloromethane 

5.  U 

ug/kg,dry 

1,2-Oichloropropane 

5.  U 

ug/kg,dry 

Trichloroethylene 

5.  U 

ug/kg,dry 

Benzene 

5.  U 

ug/kg,dry 

Chlorodibromomethane 

5.  U 

ug/kg,dry 

1,1 ,2-Trichloroethane 

5.  U 

ug/kg,dry 

Date 

Date 

Method 

Method 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

10. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

This  report  is  subrratttd  for  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  •$  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
member  ol  its  start  in  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
for  the  due  performance  ol  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Hamey St.  Seattle. Washington  98108  (206)767-5060 

Chemistry  Miciobidogy  and  Technical  Services 


Certificate  j 


1 


TO:  Science  Applications  International  Corporation 


LABORATORY  I.D.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0511VSBJ I 

N/A 

N/A 

SOIL  METHOD  BLANK 


! 


Test 

Date 

Date 

Method 

Method  . } 

Result/Flaq 

Unit 

LLP 

.  Prepared 

Analyzed 

Prepared 

Analyzed 

2-Chloroethyl  vinyl  ether 

5.  U 

ugAg.dry 

5. 

N/A 

5/11/87 

N/A 

’  1 

SW  8240  l 

Bromoform 

5.  U 

ugAg.dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240  ' 

♦4-Methy1-2-pentanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/11/87 

N/A 

SW  8240  , 

♦2-Hexanone 

10.  U 

ugAg.dry 

10. 

N/A 

5/11/87 

N/A 

SW  8240  t 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240  ' 

Tetrachloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

Toluene 

5.  U. 

ug/kg,dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240  1 
SW  8240  1 

Chlorobenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/11/87 

N/A 

trans-1 ,3-0ichloropropene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

Ethylbenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240  i 

cis-l,3-0ichloropropene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240  } 

♦Styrene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240 

♦Total  Xylenes 

5.  U 

ugAg.dry 

5. 

N/A 

5/11/87 

N/A 

SW  8240  , 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


This  report  is  submitted  tor  the  exclusive  use  ol  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  ol  this  company  or  any 
member  ol  its  stall  in  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  accoidmg  to  the  rules  ol  the  trade  and  ol  science. 


;i 

] 


|  Testing  Laboratories,  Inc. 

940  South  Harney  5t.  Seattle. Washington  98108  (206)767-5060 

|  Chemistry  Microbiology  and  Technical  Services 


i: 

T0:  Science  Applications  International  Corporation 

1.  LABORATORY  I.D.  NO,:  3894-0513VMSBJI 

SAIC  1.0.  NO..:  N/A 

r  DATE  or  SAMPLE  RECEIPT:  n/a 

I,  SAMPLE  MATRIX:  SOIL  METHOD  BUNK 


•VOLATILE  ORGANICS  fBY  BC/MSl 


\ 


Chloromethane 
Bromomethane 
Vinyl  Chloride 
Chloroethane 
Methylene  Chloride 
Acrolein 
'‘'Acetone 
Acrylonitrile 
♦Carbon  Disulfide 

1 . 1 - Di chi oroethy 1 ene 

1.1- Oichloroethane 
trans-l,2-Dichloroethylene 

Chloroform 

♦2-Butanone 

1.2- Oichloroe thane 
1,1,1-Trichloroethane 
Carbon  Tetrachloride 
♦Vinyl  Acetate 
8romod i ch 1 oromethane 

1 .2- 0ichloropropane 
Trichloroethylene 
Benzene 

Chlorodibromomethane 

1.1.2- Trichloroethane 


Test 

Result/Flaq  Unit 


LLD 


Date  Date 
Prepared  Analyzed 


Method  Method 
Prepared  Analyzed 


10. 

U 

ug/kg.dry 

.  10. 

10. 

U 

ugAg.dry 

10. 

10. 

u 

ugAg.dry 

10. 

10. 

u 

-ug/kg.dry 

10. 

5. 

u 

ug/kg.dry 

5. 

10. 

u 

ug/kg.dry 

10. 

10. 

u 

ug/kg.dry 

10. 

10. 

u 

ug/kg.dry 

10. 

5. 

u 

ug/kg.dry 

5. 

5. 

u 

ug/kg.dry 

5. 

5. 

u 

ugAg.dry 

5. 

5. 

u 

ug/kg.dry 

5. 

5. 

u 

ug/kg.dry 

5. 

10. 

u 

ug/kg.dry 

10. 

5. 

u 

ug/kg.dry 

5. 

5. 

u 

ug/kg.dry 

5. 

5. 

u 

ugAg.dry 

5. 

10. 

u 

ug/kg.dry 

10. 

5. 

u 

ugAg.dry 

5. 

5. 

u 

-  ugAg.dry 

5. 

5. 

u 

ugAg.dry 

5. 

5. 

u 

ugAg.dry 

5. 

5. 

u 

ugAg.dry 

5. 

5. 

u 

ugAg.dry 

5. 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

5/13/87 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

N/A 

SW  8240 

rn.mb.To!  10  *hom  "  **»*•»«>.  SubJ.qu.nt  us.  of  th.  nam.  o(  th.s  company  or  any 

for  th.  diM  p.rtofmanc.  ot  insp«„o„  analysU  in  ^  ta.m'and  JcoZ^c *4» 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St-  Seattle.  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0513VMSBJI 

SAIC  1,0.  NO.:-  N/A 

OATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


Test 

Result/Flac 


Date  Date  Method  Method  > 

LLD  Prepared  Analyzed  Prepared  Analyzed 


2-Chloroethyl  vinyl  ether 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240  ! 

Bromoform 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240 

*4-Methyl-2-pentanoue 

10.  U 

ugAg.dry 

10. 

N/A 

5/13/87 

N/A 

SW  8240  -•> 

*2-Hexanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/13/87 

N/A 

SW  8240 

1,1,2,2-Tetrachloroethane 

5.  U 

•  ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240 

Tetrachloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240  . 

Toluene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240  J 

Chlorobenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240 

trans-i,3-0ichloropropene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240 

Ethylbenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240 

cis-l,3-0ichloropropene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240  _ i 

♦Styrene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240 

♦Total  Xylenes 

5.  U 

ug/kg,dry 

5. 

N/A 

5/13/87 

N/A 

SW  8240  ] 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


T*1'1  r*P°n  11  submitted  lor  the  exclusive  ut.  ol  the  person.  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  ol  this  company  or  any 
m,mtw  01  its  s,sN  in  connection  with  the  advertising  or  sale  ol  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
f  lot  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  ol  the  trade  and  ol  science. 


Certificate 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St..  Seattle. Washington  98108  (206)767-5060 
Chemistry  Microbiology  andTechnicai  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

OATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0520VS8JI 

N/A 

N/A 

SOIL  METHOO  BLANK 


VOLATILE  ORGANICS  (BY  GC/MS) 


Test 


Result/Flaq  Unit 

Chloromethane 

10.  U 

ug/kg.dry 

Bromomethane 

10.  U 

ug/kg.dry 

Vinyl  Chloride 

10.  U 

ug/kg.dry 

Chloroethane 

10.  U 

ug/kg.dry 

Methylene  Chloride 

5.  U 

ug/kg.dry 

Acrolein 

10.  U 

ug/kg.dry 

♦Acetone 

10.  U 

ug/kg.dry 

Acrylonitrile 

10.  U 

ug/kg.dry 

♦Carbon  Disulfide 

5.  U 

ug/kg.dry 

1,1-Oichloroethylene 

5.  U 

ug/kg.dry 

1,1-Oichloroethane 

5.  U 

ug/kg.dry 

trans-l,2-Dichloroethylene 

5.  U 

ug/kg.dry 

Chloroform 

5.  U 

ug/kg.dry 

*2-Butanone 

10.  U 

ug/kg.dry 

1,2-Dichloroethane 

5.  U 

ug/kg.dry 

1,1,1-Trichloroethane 

5.  U 

ug/kg.dry 

Carbon  Tetrachloride 

5.  U 

ug/kg.dry 

♦Vinyl  Acetate 

10.  U 

ug/kg.dry 

Bromodichloromethane 

5.  U 

ug/kg.dry 

1 ,2-0ichloropropane 

5.  U 

ug/kg.dry 

Trichloroethylene 

5.  U 

ug/kg.dry 

Benzene 

5.  U 

ug/kg.dry 

Chlorodibromomethane 

5.  U 

ug/kg.dry 

1 ,1 ,2-Trichloroethane 

5.  U 

ug/kg.dry 

Date 

Date 

Method 

Method 

UJ) 

Prepared 

Analyzed 

Prepared 

Analyzed 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 ' 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87. 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

Thu  report  is  submned  lor  m«  exclusive  us*  of  ih*  p*rson,  partnership.  of  corporation  to  whom  it  is  address*).  Subsequent  use  of  the  name  ol  this  company  or  any 
member  of  its  start  in  connection  with  the  advertising  or  sal*  ol  any  product  or  process  will  be  granted  only  on  conract.  This  company  accepts  no  responsibility  except 
(or  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  ol  the  trade  and  ol  soence. 


Laucks 

Testing  Laboratories,  Ine.  Certificate  j 

940  South  Hamey St..  Seattle. Washington  98108  (206)767-5060  ' 

Chemistry  Microbiology  and  Technical  Services  / 


TO:  Science  Applications  International  Corporation 


LABORATORY  1,0.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0520VS8JI 

N/A 

N/A 

SOIL  METHOD  BLANK 


Test 

Date 

Date 

Method 

Method  , 

• 

Result/Flaq 

Unit 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

2-Chloroethyl  vinyl  ether 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240  ( 

Bromoform 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

♦4-Methyl-2-pentanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/20/87 

N/A 

SW  8240 

*2-Hexanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/20/87 

N/A 

SW  8240  / 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

Tetrachloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A  , 

SW  8240 

Toluene 

5.  U 

ug/kg,dry 

*  5. 

N/A 

5/20/87 

N/A 

SW  8240  j 

Chlorobenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240  > 

trans-1 ,3-0ichloropropene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

Ethylbenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240  ' 

cis-l,3-0ichloropropene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240  1 

♦Styrene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240 

♦Total  Xylenes 

5.  U 

ug/kg,dry 

5. 

N/A 

5/20/87 

N/A 

SW  8240  , 

j 


> 

i 


♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


Thu  repo ft  is  subn»tt*d  lot  th*  axclusw*  us*  ot  the  person,  partnership,  or  corporation  Ip  whom  it  is  addressed.  Subsequent  us*  ol  lh*  nam*  ol  this  company  or  any 
member  cit  its  start  in  connection  with  th*  advertising  Of  sal*  ot  any  product  or  proctss  will  b«  granted  only  on  eonract.  This  company  accepts  no  responsibility  except 
lor  the  du*  parlor  mane*  of  inspection  and/or  analysis  in  good  faith  and  according  to  th*  rules  ol  th*  trad*  and  ol  sotnc*. 


Certificate 


Laucfes 

Testing  Laboratories,  Inc. 

940  South  Harney  St-  Seattle.  Washington  98108  (206)767-5060 
Chemistry  Microbiology  and  Technical  Services 


\ 


j 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0521VSBJI 

N/A 

N/A 

SOIL  METHOD  BUNK 


VOUTILE  ORGANICS  (BY  GC/MS) 


1 

1 


1 


■Chloromethane 
Bromomethane 
Vinyl  Chloride 
Chloroethane 
Methylene  Chloride 
Acrolein 
♦Acetone 
Acrylonitrile 
♦Carbon  Oisulfide 

1.1- Dichloroethylene 

1.1- Dichloroethane 
trans-1 ,2-0ichloroethylene 
Chloroform 
*2-Butanone 

1.2- Oichloroethane 

1,1.1-Trichloroethane 

Carbon  Tetrachloride 
♦Vinyl  Acetate 
Bromodichloromethane 

1.2- Oichloropropane 
Trichloroethylene 
Benzene 

Chlorodibromomethane 

1.1.2- Trichloroethane 


Test 


Result/Flaq  Unit 

LLP 

10.  U 

ug/kg,dry 

10. 

10.  U 

ug/kg,dry 

10. 

10.  U 

ugAg.dry 

10. 

10.  U 

ug/kg,dry 

.  10. 

5.  U 

ug/kg,dry 

5. 

10.  U 

ug/kg,dry 

10. 

10.  U 

ug/kg,dry 

10. 

10.  U 

ug/kg,dry 

10. 

5.  U 

ug/kg,dry 

5. 

5.  U 

ug/kg.dry 

5. 

5.  U 

ug/kg.dry 

5. 

5.  U 

ug/kg,dry 

5. 

5.  U 

ug/kg,dry 

5. 

10.  U 

ug/kg,dry 

10. 

5.  U 

ug/kg.dry 

5. 

5.  U 

ug/kg,dry 

5. 

5.  U 

ug/kg.dry 

5. 

10.  U 

ug/kg,dry 

10. 

5.  U 

ug/kg,dry 

5. 

5.  U 

ug/kg,dry 

5. 

5.  U 

ug/kg,dry 

5. 

S.  U 

ug/kg,dry 

5. 

5.  U 

ug/kg,dry 

5. 

5.  U 

ug/kg,dry 

5. 

Date 

Date 

Method 

Prepared 

Analyzed 

Prepared 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

N/A 

5/21/87 

N/A 

Thu  report  u  subnxtted  lor  !h«  exclusnt  us*  ot  lh*  person.  partnership,  or  corporation  lo  whom  il  u  addressed.  Subsequent  us*  ol  th*  nam*  o!  this  company  or  ar 
m«mb«r  ol  its  stall  in  connection  with  th*  advertising  or  sal*  ot  any  product  cr  process  will  b*  granted  only  on  contact.  Thu  company  accepts  no  responsibility  exc 
lor  th*  due  pertormance  ol  inspection  and! or  analysis  in  good  faith  and  according  to  the  rules  ol  th*  trad*  and  ol  soenc*. 


Method 

Analyzed 

SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 
SW  8240 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St..  Seattle.  Washington  98108  (206)767-5060 


Certificate  j 


Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  I.D.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0521VSBJI 

N/A 

N/A 

SOIL  METHOO  BLANK 


'1 

{ 


i 


Test 

Result/Flaq  Unit 


2-Chloroethyl  vinyl  ether 

5.  U 

ugAg.dry 

Bromoform 

5.  U 

ug/kg,dry 

*4-Methyl-2-pentanone 

10.  U 

ug/kg,dry 

*2-Hexanone 

10.  U 

ug/kg,dry 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/kg,dry 

Tetrachloroethylene 

5.  U 

ug/kg,dry 

Toluene 

5.  U 

ug/kg,dry 

Chlorobenzene 

5.  U 

.  ug/kg,dry 

trans-l,3-0ichloropropene 

5.  U 

ug/kg,dry 

Ethylbenzene 

5.  U 

ug/kg,dry 

cis-l,3-0ichloropropene 

5.  U 

ug/kg,dry 

•Styrene 

5.  U 

ug/kg,dry 

•Total  Xylenes 

5.  U 

ug/kg,dry 

Date 

Date 

Method 

Method  > 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

5. 

N/A 

5/21/87 

N/A 

SW  8240  { 

5. 

N/A 

5/21/87 

N/A 

SW  8240 

10. 

N/A 

5/21/87 

N/A 

SW  8240 

10. 

N/A 

5/21/87 

N/A 

SW  8240  / 

5. 

N/A 

5/21/87 

N/A 

SW  8240 

5. 

N/A 

5/21/87 

N/A 

SW  8240 

5. 

N/A 

5/21/87 

N/A 

SW  8240  { 

5. 

N/A 

5/21/87 

N/A 

SW  8240  ' 

5. 

N/A 

5/21/87 

N/A 

SW  8240 

5. 

N/A 

5/21/87 

N/A 

SW  8240  ; 

5. 

N/A 

5/21/87 

N/A 

SW  8240  i 

5. 

N/A 

5/21/87  . 

N/A 

SW  8240 

5. 

N/A 

5/21/87 

N/A 

SW  8240  ^ 

i 


•Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


Thu  report  is  submtted  lor  the  exclusive  uu  ot  th«  parson.  partnership.  or  corporation  to  whom  it  is  addressed.  Subsequent  use  ot  tha  name  ot  this  company  or  any 
member  ol  its  statt  in  connaction  with  tha  advertising  or  sale  ot  any  product  or  process  will  ba  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  tha  dua  performance  ol  inspection  and/or  analysis  in  gtod  faith  and  according  to  the  rules  ot  tha  trade  and  of  soence. 


Laucks 

[  Testing  Laboratories,  Inc. 

940  South  Harney  St..  Seattle. Washington  98108  (206)767-5060 
|  Chemistry  Microbiology  and  Technical  Services 


Certificate 


I 


TO:  Science  Applications  International  Corporation 


LABORATORY  I.D.  NO.: 
SAK  1.0.  NO.: 

OATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0522VSBSI 

N/A 

N/A 

SOIL  METHOD  BLANK 


VOLATILE  ORGANICS  (BY  GC/MS) 


|. 

) 


i 

1 

1 

1 

I 


Test 

Result/Flag  Unit 


Chloromethane 

10.  U 

ug/kg.dry 

Bromomethane 

10.  U 

ug/kg.dry 

Vinyl  Chloride  - 

10.  U 

ug/kg.dry 

Chloroethane 

10.  u 

ug/kg.dry 

Methylene  Chloride 

5.  U 

ug/kg.dry 

Acrolein 

10.  U 

ug/kg.dry 

♦Acetone 

10.  U 

ug/kg.dry 

Acrylonitrile 

10.  U 

ug/kg.dry 

♦Carbon  Disulfide 

5.  U 

ug/kg.dry 

1,1-Dichloroethylene 

5.  U 

ug/kg.dry 

1,1-Oichloroethane 

5.  U 

ug/kg.dry 

trans-l,2-0ichloroethylene 

5.  U 

ug/kg.dry 

Chloroform 

5.  U 

ug/kg.dry 

*2-Butanone 

10.  U 

ug/kg.dry 

1,2-Oichloroethane 

5.  U 

ug/kg.dry 

1,1,1-Trichloroethane 

5.  U 

ug/kg.dry 

Carbon  Tetrachloride 

5.  U 

ug/kg.dry 

♦Vinyl  Acetate 

10.  U 

ug/kg.dry 

Bromodichloromethane 

5.  U 

ug/kg.dry 

1,2-Oichloropropane 

5.  U 

ug/kg.dry 

Trichloroethylene 

5.  U 

ug/kg.dry 

Benzene 

5.  U 

ug/kg.dry 

Chlorodibromomethane 

5.  U 

ug/kg.dry 

1,1,2-Trichloroethane 

5.  U 

ug/kg.dry 

Date 

Date 

Method 

Method 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

This  report  is  submttarf  tor  tha  exdusxre  us*  ol  tha  parson,  partnarship,  or  corporation  to  whom  it  is  adCressad.  Subsaquant  usa  ol  tha  nama  ot  this  company  or  any 
mambaf  ol  its  stall  in  connaction  with  da  aOvarfismg  or  sala  ol  any  product  or  procsss  will  Os  grantad  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  tha  due  performance  ol  inspection  and/or  analysis  in  rood  faith  and  according  to  tha  rules  ol  tha  trade  and  ol  science. 


Laucks 

Testing  Laboratories,  Inc.  Certificate  i 

940  South  Hamey  Sc  Seattle.  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services  • 


-  J 

TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 

3894-0522VSBS I 

} 

\ 

SAIC  1.0.  NO.: 

N/A 

DATE  OF  SAMPLE  RECEIPT: 

N/A 

SAMPLE  MATRIX: 

SOIL  METHOD  8 LANK 

-  1 

Test 

Date 

Date 

Method 

Method..! 

Result/Flaq  Unit 

LLO 

Prepared 

Analyzed 

Prepared 

Analyzed 

2-Chloroethyl  vinyl  ether 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SH  8240  S 

Bromoform 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

♦4-Methyl -2-pentanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/22/87 

.  N/A 

SW  8240 

*2-Hexanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240  { 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  ‘ 

Tetrachloroethylene 

5.  .  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Toluene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  } 

Chlorobenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  ' 

trans-l,3-0ichloropropene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Ethylbenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  1 

cis-l,3-Dichloropropene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  } 

♦Styrene 

5.  U 

ug/kg,dry 

5. 

N/A 

'  5/22/87 

N/A 

SW  8240 

♦Total  Xylenes 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  l 

j 


♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


Thu  report  is  subtuned  tor  th*  exclusive  us*  ol  th*  person,  partnership,  of  corporation  to  whom  it  is  addressed.  Subsequent  us*  ol  th*  name  ot  this  company  or  any 
m«<nb*r  ol  its  stall  in  connection  with  at*  advertising  of  sal*  ot  any  product  or  process  wilt  0*  granted  only  on  contact.  This  company  accepts  no  responsibility  except 
lor  th*  du*  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  th*  rules  ol  tn*  trad*  and  ol  science. 


Certificate 


[  Testing  Laboratories,  Inc. 

940  South  Harney  St..  Seattle. Washington  98108  (206)767-5060 

|  Chemistry  Microbidcgy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0522VSBJ1 

N/A 

N/A 

SOIL  METHOD  BLANK 


VOLATILE  ORGANICS  (BY  6C/MS ) 


I 


*  ’ 

J 


Test  Date  Date  Method  Method 


Result/Flaq  Unit 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

Chloromethane 

10.  U 

ug/kg,dry  , 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

Bromomethane 

10.  U 

ug/kg.dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

Vinyl  Chloride 

10.  U 

ug/kg,dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

Chloroethane 

10.  U 

ug/kg,dry 

10. 

N/A 

,  5/22/87 

N/A 

SW  8240 

Methylene  Chloride 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Acrolein 

10.  U 

ug/kg,dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Acetone 

10.  U 

ug/kg,dry 

10. 

'N/A 

5/22/87 

N/A 

SW  8240 

Acrylonitrile 

10.  U 

ug/kg,dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Carbon  Disulfide 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

1,1-Oichloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

1,1-Oichloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

trans-1 ,2-0ichloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Chloroform 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

*2-8utanone 

10.  U 

ug/kg.dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

1,2-Oichloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

1,1,1-Trichloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Carbon  Tetrachloride 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Vinyl  Acetate 

10.  U 

ug/kg,dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

Bromod i ch 1 orome thane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

1,2-Dichloropropane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Trichloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Benzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Ch 1 orodi bromomethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

1 , 1 ,2-Trichloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

This  report  is  submitted  tor  ih*  exclusive  us*  of  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  ol  this  company  or  any 
member  ot  its  start  in  connection  with  die  advertising  or  sal*  ol  any  product  nr  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
tot  the  due  performance  ot  inspection  and/or  analysis  in  good  faim  and  accoitfing  to  the  rules  of  the  trad*  and  ot  science. 


1 


J 


Certificate 


Testing  Laboratories,  Inc. 

940  South  Harney  St..  Seattle.  Washington  98108  (206)767-5060 


Chemistry  Microbiology  and  Technical  Services 


/ 

) 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0522VSBJ1 

N/A 

N/A 

SOIL  METHOD  BLANK 


Test 

Result/Flaq  Unit 

LLP 

Date 

Prepared 

Date 

Analyzed 

Method 

Prepared 

Method  j 
Analyzed 

2-Chloroethyl  vinyl  ether 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  j 

Bromoform 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  ' 

♦4-Methyl -2-pentanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240 

♦2-Hexanone 

10.  U 

ug/kg.dry 

10. 

N/A 

5/22/87 

N/A 

SW  8240  / 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  ■' 

Tetrachloroethylene 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Toluene 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  j 

Chlorobenzene 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  } 

trans-l,3-Dichloropropene 

5,  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

Ethylbenzene 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  i 

cis-l,3-Dichloropropene 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  j 

♦Styrene 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Total  Xylenes 

5.  U 

ug/kg.dry 

5. 

N/A 

5/22/87 

N/A 

SW  8240  , 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


nil*  rtport  1*  JutOTintd  lor  th*  *xclusrr*  us*  of  th*  p*rson.  partnarship.  or  corporation  to  whom  it  u  addr***«<i.  SupMputnt  us*  ol  th«  nam*  ol  this  company  or  any 
mamowr  ol  its  stall  in  connection  with  Hi*  advsrtismg  or  sal*  ol  any  product  or  procass  will  b«  granted  only  on  conract.  This  company  accapts  no  rssponsibility  excspt 
lor  th*  do*  p*rlormanca  ol  insp«ction  and/or  analysis  in  good  laith  and  according  to  th*  ml*s  ol  th*  trad*  and  ol  sci«ne*. 


J 

:i 


Laucks 

[  Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle. Washington  98108  (206)767-5060 
|  Chemistry  Microbiology  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 


LABORATORY  I.D.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0522VSBJ2 

N/A 

N/A 

SOIL  METHOD  BLANK 


i 

| 

C  VOLATILE  ORGANICS  (BY  GC/MS) 


I 


1 

i 


Test 

Date 

Date 

Method 

Method 

Result/Flaq 

Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

Chloromethane 

2.000.  U 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A- 

SW  8240 

Bromomethane 

2.000.  U 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Vinyl  Chloride 

2,000.  U 

ug/kg.dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Chloroethane 

2,000.  U 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Methylene  Chloride 

1,000.  U 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Acrolein 

2,000.  U 

ug/kg.dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Acetone 

1,400.  J 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Acrylonitrile 

2,000.  U 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Carbon  Disulfide 

1,000.  U 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

1,1-Oichloroethylene 

1,000.  U 

ug/kg.dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

1,1-Dichloroethane 

1,000.  U 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

trans-1 ,2-Dichloroethylene 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Chloroform 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

*2-8utanone 

2,000.  U 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

1,2-Dichloroethane 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

1,1,1-Trichloroethane 

1,000.  u 

ug/kg.dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Carbon  Tetrachloride 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Vinyl  Acetate 

2,000.  U 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Bromodichloromethane 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

1,2-Oichloropropane 

1,000.  u 

ug/kg.dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Trichloroethylene 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Benzene 

1,000.  u 

ug/kg.dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Chlorodibromomethane 

1,000.  u 

ug/kg.dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

1,1 ,2-Trichloroethane 

1,000.  u 

ug/kg.dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

This  rtport  is  submitted  for  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  ol  this  company  or  any 
member  of  its  staff  in  connection  with  me  advertising  or  sale  of  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
for  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  accoidmg  to  the  rules  of  the  trade  and  of  science. 


Testing  Laboratories,  Inc. 


940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 


Chemistry  Micrcbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0522VSBJ2 

SAIC  1,0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

2-Chloroethyl  vinyl  ether 

1,000.  U 

ug/Kg.dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Bromoform 

1,000.  U 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

♦4-Methyl -2-pentanone 

2,000.  U 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

*2-Hexanone 

2,000.  U 

ug/kg,dry 

2,000. 

N/A 

5/22/87 

N/A 

SW  8240 

1,1,2,2-Tetrachloroethane 

1,000.  U 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Tetrachloroethylene 

1,000.  U 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Toluene 

1,000.  U 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Chlorobenzene 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

trans-l,3-Dichloropropene 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

Ethylbenzene 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

cis-l,3-0ichloropropene 

1,000.  u 

ug/kg,dry 

1.000. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Styrene 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Total  Xylenes 

1,000.  u 

ug/kg,dry 

1,000. 

N/A 

5/22/87 

N/A 

SW  8240 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


This  raport  is  subnstttd  to r  ttia  axclustva  us«  ol  th*  parson.  partnarship,  or  corporation  to  whom  it  is  addrassad,  Subsaquant  usa  ol  tha  nama  ol  tins  company  or  any 
mamoar  ol  its  stall  in  connection  with  Via  advertising  or  sale  ol  any  product  or  process  will  be  granted  only  on  consact.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  me  rules  of  the  trade  and  ol  soence. 


Certificate 


Laucks 

!  Testing  Laboratories,  Inc. 

940  South  Harney  St-  Seattle  Washington  98108  (206)767-5060 
|  Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0523VSBSI 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


Test  Date  Date  Method  Method 

Result/FI aq  Unit  LLD  Prepared  Analyzed  Prepared  Analyzed 


Chloromethane 

10.  U 

ugAg.dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

Bromomethane 

10.  U 

ug/kg.dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

Vinyl  Chloride 

10.  U 

ug/kg,dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

Chloroethane 

10.  U 

ug/kg,dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

Methylene  Chloride 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

Acrolein 

10.  U 

ug/kg,dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

♦Acetone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

Acrylonitrile 

10.  U 

ug/kg,dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

♦Carbon  Disulfide 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

1,1-Dichloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

1,1-Oichloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

trans-l,2-Dichloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

Chloroform 

5.  U 

ug/kg.dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

♦2-Butanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

1,2-Dichloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

1,1,1-Trichloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

Carbon  Tetrachloride 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

♦Vinyl  Acetate 

10.  U 

ug/kg,dry 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

Bromodi chloromethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

1,2-Dichloropropane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

Trichloroethylene 

5.  U 

ug/kg,dry  . 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

Benzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

Chlorodibromomethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

1,1,2-Trichloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

This  report  is  submitted  for  lh«  exclusrre  us*  ol  th»  parson,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
member  of  its  stall  in  connection  with  pi*  advertising  or  sal*  of  any  product  or  process  will  be  granted  only  on  contact,  T!  j%  company  accepts  no  responsibility  except 
for  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 


Laucfes 

Testing  Laboratories,  Ine. 

940  South  Harney  St- Seattle. Washington  98108  (206)767-5060 

Chemistry  Microbiofogy  and  Technical  Services 


Certificate  j 


. 


TO:  Science  Applications  International  Corporation 


/ 


J 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0523VSBSI 

N/A 

N/A 

SOIL  METHOD  BLANK 


Test  . 

Result/Flaq  Unit 

2-Chloroethyl  vinyl  ether 

5.  U 

ug/kg,dry 

Bromoform 

5.  U 

ug/kg,dry 

M-Methyl-2-pentanone 

10.  U 

ug/kg,dry 

*2-Hexanone 

10.  U 

.  ug/kg,dry 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/kg,dry 

Tetrachloroethylene 

5.  U. 

ug/kg,dry 

Toluene 

5.  U 

ug/kg,dry 

Chlorobenzene 

•  5.  U 

ug/kg,dry 

trans-1 ,3-0ichloropropene 

5.  U 

ug/kg,dry 

Ethylbenzene 

5.  U 

ug/kg,dry 

cis-l,3-Dichloropropene 

5.  U 

ug/kg,dry 

♦Styrene 

5.  U 

ug/kg,dry 

♦Total  Xylenes 

5.  U 

ug/kg,dry 

Date 

Date 

Method 

Method  j 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

5. 

N/A 

5/23/87 

N/A 

SW  8240  { 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

10. 

N/A 

5/23/87 

N/A 

SW  8240 

10. 

N/A 

5/23/87 

N/A 

SW  8240  '( 

5. 

N/A 

5/23/87 

N/A 

SW  8240  1 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

5. 

N/A 

5/23/87 

N/A 

SW  8240  | 

5. 

N/A 

5/23/87 

N/A 

SW  8240  I 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

5. 

N/A 

5/23/87 

N/A 

SW  8240  : 

5. 

N/A 

5/23/87 

N/A 

SW  8240  1 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

5. 

N/A 

5/23/87 

N/A 

SW  8240 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


This  report  is  submitted  for  the  exclusive  use  o I  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Sifcsequent  use  of  the  name  of  this  company  or  any 
member  of  its  start  in  connection  with  the  advertising  or  sale  of  any  product  or  process.wiH  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
for  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trad#  and  of  science. 


r 


L  Testing  Laboratories,  Inc.  Certificate 


940  South  Harney  St.  Seattle. Washington  98108  (206)767-5060 
; 

i  •  Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 


LABORATORY  I.D.  NO.: 
SAIC  1.0.  NOi: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0526VSBJI 

N/A 

N/A 

SOIL  METHOD  8 LANK 


VOLATILE  ORGANICS  (BY  GC/MS) 


T 


t 


Test 


Result/Flaq 

Unit 

Chloromethane 

10. 

U 

ug/kg.dry 

Bromomethane 

10. 

U 

ug/kg.dry 

Vinyl  Chloride 

10. 

U 

ug/kg,dry 

Chloroethane 

10. 

U 

ug/kg,dry 

Methylene  Chloride 

5. 

u. 

ug/kg.dry 

Acrolein 

10. 

U 

ug/kg.dry 

♦Acetone 

5. 

J 

ug/kg-.dry 

Acrylonitrile 

*  10. 

U 

ug/kg.dry 

♦Carbon  Disulfide 

5. 

u 

ug/kg.dry 

1,1-Oichloroethylene 

5. 

u 

ug/kg.dry 

1,1-Oichloroethane 

5. 

u 

ug/kg.dry 

trans-1 ,2-0ichloroethylene 

5. 

u 

ug/kg.dry 

Chloroform 

5. 

u 

ug/kg.dry 

♦2-Butanone 

10. 

u 

ug/kg.dry 

1,2-Dichloroethane 

5. 

u 

ug/kg.dry 

.1,1,1-Trichloroethane 

5. 

u 

ug/kg.dry 

Carbon  Tetrachloride 

5. 

u 

ug/kg.dry 

♦Vinyl  Acetate 

10. 

u 

ug/kg.dry 

Bromodichloromethane 

5. 

u 

ug/kg.dry 

1,2-Oichloropropane 

5. 

u 

ug/kg.dry 

Trichloroethylene 

5. 

u 

ug/kg.dry 

Benzene 

5. 

u 

ug/kg.dry 

Chlorodibromomethane 

5. 

u 

ug/kg.dry 

1,1,2-Trichloroethane 

S. 

u 

ug/kg.dry 

Date 

Date 

Method 

Method 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

10.* 

N/A 

5/26/87 

N/A 

SW  8240 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

This  rspoft  is  submitted  for  the  exclus/v#  us«  ol  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
member  of  its  staff  in  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
for  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle.  Washington  98108  (206)767-5060 
Chemistry  Microbiology  and  Technical  Services 


Certificate  j 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0526VSBJI 

N/A 

N/A 

SOIL  METHOD  BLANK 


! 


Test 

Date 

Date 

Method 

Method 

Result/Flaq 

Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

2-Chloroethyl  vinyl  ether 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

Bromoform 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

*4-Methyl-2-pentanone 

10.  U 

ug/kg,dry 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

*2-Hexanone 

10.  U 

ug/kg.dry 

10. 

N/A 

5/26/87 

N/A 

SW  8240 

1,1,2,2-Tetrachloroethane 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

Tetrachloroethylene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

Toluene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

Chlorobenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

trans-l,3-0ichloropropene 

5.  U 

ug/kg.dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

Ethylbenzene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

cis-l,3-Dichloropropene 

s;  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

•Styrene 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

•Total  Xylenes 

5.  U 

ug/kg,dry 

5. 

N/A 

5/26/87 

N/A 

SW  8240 

•Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


This  report  is  jubmnt*d  for  th*  exclusive  us*  ol  in*  p*rson,  partnershw,  of  corporation  to  whom  it  is  addr*ss*d.  Subsequent  us*  ol  the  name  o I tnis  company  or  any 
m«mO«r  ol  its  stall  in  connection  with  m*  advertising  of  sal*  ol  any  product  or  process  will  be  granted  only  on  contact.  This  company  accepts  no  responsibility  except 
lor  th«  du*  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  th*  rules  ol  th*  trad*  and  ol  sa*nc*. 


'  I 

I  | 


Laucks 

i  Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washington  98108  (206)767-5060 

l  I  .  — . .  "■  . . . 

|  Chemistry  Microbiology  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0518SSB I 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


SEMI-VOLATILES  (BY  GC/HS) 


I 


1 

I 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

N-ni trosodimethy 1  ami ne 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Bis(2-chloroethyl)ether 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

2-Chlorophenol 

50.  U 

ugAg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Phenol 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

1,3-Oichlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

1,4-Dichlorobenzene 

50.  U 

ug/kg-,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

1,2-Dichlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Bis(2-chloroisopropyl)ether 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW.  3550 

SW  8270 

Hexachloroethane 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

N-ni troso-di-n-propyl amine 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Nitrobenzene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Iscphorone 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

2-Nitrophenol 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

2,4-Dimethylphenol 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Bis(2-chloroethoxy)methane 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

2,4-Oichlcrophenol 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

1,2,4-Trichlorobenzene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Naphthalene 

so.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Hexachlorobutadiene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

4-Chloro-M-cresol 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Hexachlorocyclopentadiene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

2,4,6-Trichlorophenol 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

2-Chloronaphthalene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Acenaphthylene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Thi*  rtport  i*  submnad  for  tM  axciuswa  um  ol  tha  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
member  of  its  staff  in  connection  with  Tie  advertising  or  sate  of  any  product  or  process  witl  he  granted  onty  on  con  or  act.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  of  inspection  and/or  analysis  m  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 


Chemistry  Micrcbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0518SSBI 

SAIC  1.0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 


SAMPLE  MATRIX:  SOIL  METHOD  BLANK 

Test 

Result/Flaq  Unit 

LLD 

Date 

Prepared 

Date 

Analyzed 

Method 

Prepared 

Dimethylphthalate 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

2,6-Dinitrotoluene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Acenaphthene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

2,4-Oinitrophenol 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

2,4-Oinitrotoluene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

4-Nitrophenol 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Fluorene 

'50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

4-Chlorophenyl  phenyl  ether 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Diethylphthalate 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

4,6-0initro-o-cresol 

50:  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

1,2-Oiphenylhydrazine 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

4-Bromophenyl  phenyl  ether 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Hexachlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Pentachlorophenol 

30.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Phenanthrene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Anthracene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Dibutylphthalate 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Fluoranthene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Pyrene 

50.  U 

ug/kg.dry 

50. 

5/18/SL7 

5/23/87 

SW 

3550 

Benzidine 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Butyl  benzyl  phthalate 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Benzo(a)anthracene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Chrysene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

3,3'-0ichlorobenzidine 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

8is(2-ethylhexyl)phthalate 

650. 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

N-nitrosodiphenyl amine 

50.  U 

ug/kg.dry 

SO. 

5/18/87 

5/23/87 

SW 

3550 

Oi-n-octyl  phthalate 

100. 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Benzo(b) fluoranthene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW 

3550 

Thu  r*pori  is  ju6tr»tt*d  lor  th«  «iclu>*«  us*  ol  th*  parson,  partnership,  o r  corporation  to  whom  it  is  aOOr*ss*d.  Su6»*qutnt  us*  ol  th*  nam*  ol  this  company 
m*mo*r  of  its  start  In  connection  with  th*  advertising  or  sal*  of  any  product  or  process  will  b«  granted  only  on  contract.  This  company  accepts  no  responsibilir 
for  in*  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 


Method 

Analyzed 

SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 
SW  8270 


or  any 
i  txcapt 


Certificate 


Laucks 

Testing  Laboratories,  Inc. 

940  -South  Harney  St.  Seattle  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0518SSBI 

SAIC  I.D.  NO.:  N/A 

OATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

Benzo(k)fluoranthene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Benzo(a)pyrene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Indeno(l,2,3-cd)pyrene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

Oibenzo(ah)anthracene 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

8enzo(ghi)perylene 

50.  U 

.  ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦Aniline 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦Benzoic  Acid 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦Benzyl  Alcohol 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550  • 

SW  8270 

♦4-Chloroaniline 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦Dibenzofuran 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦2-Methyl  naphthalene 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

*2-Methylphenol 

50.  U 

ug/kg,dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦4-Methylphenol 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦2-Nitroaniline 

so.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

*3-Nitroaniline 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦4-Nitroaniline 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

2,4,5-Trichlorophenol 

50.  U 

ug/kg.dry 

50. 

5/18/87 

5/23/87 

SW  3550 

SW  8270 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


Th'»  report  u  submitted  lot  the  exclusive  um  ol  the  person,  partnership.  of  corporation  to  whom  it  13  addressed.  Subsequent  use  ot  tha  nama  ol  this  company  or  any 
member  ol  ilj  stall  in  connection  with  the  advertising  o<  sale  ol  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  ol  the  trade  and  ol  science. 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle. Washington  98108  (206)767-5060 
Chemistry  Miaobidogy  and  Technical  Services 


J 

TO:  Science  Applications  International  Corporation 

LABORATORY  I.D.  NO.:  3894-0519SSBI  j 

SAIC  1.0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  SOIL  METHOD  BLANK  I 


] 

Certificate  J 


Test  Date  Date  Method  Method 

Result/Flag  Unit  LLD  Prepared  Analyzed  Prepared  Analyzed 


j 


N-nitrosodimethylamine 

50.  U 

g/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Bis(2-chloroethyl)ether 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

2-Chlorophenol 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Phenol 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

1,3-Dichlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

1,4-Dichlorobenzene 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  { 

1,2-Dichlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  ! 

Bis(2-chloroisopropyl)ether 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Hexachloroethane 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  1 

N-nitroso-di-n-propyl amine 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  j 

Nitrobenzene 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Isophorone 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  . 

2-Nitrophenol 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

2,4-Oimethylphenol 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Bis(2-chloroethoxy)methane 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

\ 

2,4-Dich1.orophenol 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  i 

1, 2, 4-Tri chlorobenzene 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  » 

Naphthalene 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Hexachlorobutadiene 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  j 

4-Chloro-M-cresol 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  j 

Hexachlorocydopentadiene 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

2,4,6-Trichlorophenol 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  | 

2-Chloronaphthalene 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270  \ 

Acenaphthylene 

50.  U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

This  report  is  aubmtted  lot  ihs  enduiwe  uu  ol  (hs  person,  psrtnsuhip,  of  corporation  to  whom  il  is  addressed.' Subsequent  uss  ol  th*  name  ol  this  company  or  any 
member  ol  its  stall  In  connection  with  me  advertising  of  sals  ol  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lot  the  due  pertormance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  me  rules  ol  the  trade  and  ol  science. 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St..  Seattle.  Washington  98108  (206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0519SSBI 

SAIC  I.D.  NO.:  M/A 

DATE  OF  SAMPLE  RECEIPT:  M/A 
SAMPLE  MATRIX:  SOIL  METHOO  BLANK 


Test  - 

Date 

Oate 

Method 

Method 

Result/Flaq 

Unit 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

Dimethylphthalate 

50. 

U 

ugAg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

2,6-Oinitrotoluene 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Acenaphthene 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

2,4-Dinitrophenol 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

2,4-Oinitro toluene 

50. 

U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

4-Nitrophenol 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Fluorene 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

4-Chlorophenyl  phenyl  ether 

50, 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Oiethylphthalate 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

4,6-0initro-o-cresol 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

1,2-Diphenylhydrazine 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

4-Bromophenyl  phenyl  ether 

50. 

U 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Hexachlorobenzene 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Pentachlorophenol 

50. 

u 

Cig/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Phenanthrene 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Anthracene 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Oibutylphthalate 

50. 

u 

ug/kg.dry 

50. 

.5/19/87 

5/29/87 

SW  3550 

SW  8270 

Fluoranthene 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Pyrene 

50. 

u 

.ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Benzidine 

50. 

u 

ug/kg,dry 

■  50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Butyl  benzyl  phthalate 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

8enzo(a)anthracene 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Chrysene 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

3,3'-Dichlorobenzidine 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Bis(2-ethylhexyl)phthalate 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

N-nitrosodiphenyl amine 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Di-n-octyl  phthalate 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

8enzo(b) fluoranthene 

50. 

u 

ug/kg.dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

This  report  ij  SuttntMd  lor  tht  axclujiia  us»  ol  tha  parson,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  ol  this  company  or  any 
member  ol  its  stall  in  connection  with  the  advertising  or  sale  ol  any  product  or  process  will  be  granted  only  on  contact.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  ol  the  trade  and  ol  science. 


Testing  Laboratories,  Inc.  Certificate 

940  South  Harney  St.  Seattle.  Washington  98108  (206)767-5060 


Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0519SS8I 

SAIC  1.0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  .  SOIL  METHOD  BLANK 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

8enzo(k)fluoranthene 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Benzo(a)pyrene 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Indeno(l,2,3-cd)pyrene 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Qibenzo(ah)anthracene 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

Benzo(ghi)perylene 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

♦Aniline 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

♦Benzoic  Acid 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

♦Benzyl  Alcohol 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

♦4-Chloroaniline 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

♦Oibenzofuran 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

♦2-Methylnaphthalene 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

*2-Methylphenol 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

♦4-Methyl  phenol 

50.  U 

us/kg. dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

*2-Nitroaniline 

‘  50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

*3-Nitroaniline 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

*4-Nitroaniline 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

2,4,5-Trichlorophenol 

50.  U 

ug/kg,dry 

50. 

5/19/87 

5/29/87 

SW  3550 

SW  8270 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


Thi«  report  is  aubmrted  lor  m«  exclusive  use  ol  the  person,  partnership,  of  corporation  to  whom  it  is  addressed.  Subsequent  use  ol  the  name  ol  this  company  or  any 
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940  South  Hamey.St.  Seattle. Washington  98108  (206)767-5060 
|  Chemistry  Miacbiobgy  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0520SSBI 

SAIC  I.D.  -NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


| 

i 

j 

f 

I 


Test 

Date 

Date 

Method 

Method 

Result/ 

'Flag 

Unit  LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

N-ni trosodimethy 1  ami ne 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Bis(2-chloroethyl )ether 

2,500. 

U 

ug/kg.dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

2-ChlorophenoI 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Phenol 

2,500, 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

1,3-Oichlorobenzene 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

1,4-Oichlorobenzene 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

1,2-Dichlorobenzene 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Bis(2-chloroisopropyl)ether 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Hexachloroethane 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

N-ni troso-di -n-propyl amine 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Nitrobenzene 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Isophorone 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

2-Nitrophenol 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

2,4-Dimethylphenol 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Bis(2-chloroethoxy)methane 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

2,4-Dichlorophenol 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

1, 2, 4-Tri chlorobenzene 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Naphthalene 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Hexachlorobutadiene 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

4-Chloro-M-cresol 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Hexachlorocyclopentadiene 

2,500. 

U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

2,4,6-Trichlorophenol 

2,500. 

u 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

2-Chloronaphthalene 

2,500. 

u 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Acenaphthylene 

2,500. 

u 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 
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member  ol  its  stall  in  connection  with  die  advertising  or  sale  ol  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  ol  the  trade  and  ol  soence. 
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TO:  Science  Applications  International  Corporation 

LABORATORy  1.0.  NO.:  3894-0520SSBI  j 

SAIC  1.0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  SOIL  METHOD  8LANK  i 

I 


Test 

Date 

Date 

Method 

Method  ) 

Result/ 

!£]sa 

Unit  LLO 

Prepared 

Analyzed 

Preoared 

Analyzed 

Dimethylphthalate 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

2, 6-0initro toluene 

2,500. 

u 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Acenaphthene 

2,500. 

u 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

2,4-Dinitrophenol 

2,500. 

u 

U9/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  j 

2,4-Oinitrotoluene 

2,500. 

u 

ug/kg. dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

4-Nitrophenol 

2.500. 

u 

gg/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Fluorene 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  I 

4-Chlorophenyl  phenyl  ether 

2,500. 

u 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Diethylphthalate 

2.500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

4,6-Dinitro-o-cresol 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  j 

1,2-Oiphenyl hydrazine 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  j 

4-Bromophenyl  phenyl  ether 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Hexachlorobenzene 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  i 

Pentachlorophenol 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  \ 

Phenanthrene 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Anthracene 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Dibutylphthalate 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Fluoranthene 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Pyrene 

2.500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Benzidine 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  J 

Butyl  benzyl  phthalate 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  1 

Benzo(a)anthracene 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

Chrysene 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  j 

3,3'-Dichlorobenzidine 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  | 

8is(2-ethylhexyl)phthalate 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

M-n i trosodi phenyl  ami ne 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  v 

Di-n-octyl  phthalate 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270  j 

Benzo(b) fluoranthene 

2,500. 

u 

ug/kg, dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW  8270 

This  report  »s  submitted  for  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
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Certificate 


r 

TO:  Science  Applications  International  Corporation 

j 

i.  LABORATORY  1.0.  NO.:  3894-0520SSBI 

SAIC  I.D.  NO.:  N/A 

I"  DATE  OF  SAMPLE  RECEIPT:  N/A 

I  SAMPLE  MATRIX:  SOIL  METHOO  BLANK 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit  LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

8enzo(k)fluoranthene 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

Benzo(a)pyrene 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

Indeno(l,2,3-cd)pyrene 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

Oibenzo(ah)anthracene 

2,500.  U 

ug/kg.dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

Benzo(ghi)perylene 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

♦Aniline 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

♦Benzoic  Acid 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

♦Benzyl  Alcohol 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

*4-Chloroaniline 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

♦Oibenzofuran 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

♦2-Methyl  naphthalene 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

*2-Methylphenol 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

♦4-Methylphenol 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

*2-Nitroaniline 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

*3-Nitroaniline 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

♦4-Nitroaniline 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

2,4,5-Trichlorophenol 

2,500.  U 

ug/kg,dry  2,500. 

5/20/87 

6/01/87 

SW  3550 

SW 

8270 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


This  report  is  submitted  for  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
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Certificate 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  I.D.  NO.: 

OATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-0526SSBI 

N/A 

N/A 

SOIL  METHOD  BLANK 


SEMI-VOLATILES  (BY  GC/MS) 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLD 

Prepared 

Analyzed 

Prepared 

Analyzed 

N-n i trosodimethy 1  ami ne 

50.  U 

ug/kg,dry  ■ 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Bis(2-ch1oroethyl)ether 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2-Chlorophenol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Phenol 

50.  U 

ug/kg,dry  ' 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

1,3-Dichlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

1,4-Oichlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

1,2-Dichlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Bis(2-chloroisopropyl) ether 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Hexachloroethane 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

N-nitroso-di-n-propylamine 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Nitrobenzene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Isophorone 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2-Nitrophenol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2,4-Dimethylphenol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Bis(2-chloroethoxy)methane 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2,4-Dichlorophenol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

1, 2, 4-Tri chlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Naphthalene 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Hexachlorobutadiene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

4-Chloro-M-cresol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Hexachlorocyclopentadiene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2,4,6-Trichlorophenol 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2-Chloronaphthalene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Acenaphthylene 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 
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member  ol  its  stall  in  connection  with  me  advertising  or  sale  of  any  product  cr  process  will  be  granted  only  on  conract.  This  company  accepts  no  responsibility  except 
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Chemistry  Microbiology  and  Technical  Services 


Certificate 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.:  3894-0526SSBI 

SAIC  I.O.- NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 

SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


Test 

Oate 

Oate 

Method 

Method 

Result/Flaq  Unit 

LLO 

Prepared 

Analyzed 

Prepared 

Analyzed 

Dimethylphthalate 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2,6-Oinitrotoluene 

SO.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Acenaphthene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2,4-Oinitrophenol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

2, 4-0initro toluene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

4-Nitrophenol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Fluorene 

50.  U 

’  ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

4-Chlorophenyl  phenyl  ether 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Diethylphthalate 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

4,6-0initro-o-cresol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

1,2-Qiphenylhydrazine 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

4-Bromophenyl  phenyl  ether 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Hexachlorobenzene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Pentachlorophenol 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Phenanthrene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Anthracene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Oibutylphthalate 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Fluoranthene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Pyrene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Benzidine 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Butyl  benzyl  phthalate 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Benzo(a)anthracene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Chrysene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

3,3'-0ichlorobenzidine 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Bis(2-ethylhexyl)phthalate 

52. 

ug/kg,dry 

50. 

.  5/26/87 

6/01/87 

SW 

3550 

SW  8270 

N-nitrosodiphenyl amine 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Di-n-octyl  phthalate 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Benzo(b)fluoranthene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW  8270 

Thii  itpon  «  jubn«rt»d  lor  tha  exetusN*  us*  ol  th«  p*rscn.  partnership,  or  corporation  to  whom  it  is  aodt»ss»d.  Subsequent  us*  ol  the  name  ol  this  company  or  any 
m*mb#r  ot  its  start  in  connection  with  pi*  advertising  or  sal*  ol  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  the  du#.p*ttortnanco  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  ol  the  trade  and  ol  saence. 
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Certificate 


TO:  Science  Applications  International  Corporation 

LABORATORY  1.0.  NO.:  3894-0526SSBI 

SAIC  1.0.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


Test 

Date 

Date 

Method 

Method 

Result/Flaq  Unit 

LLP 

Prepared 

Analyzed 

Prepared 

Analyzed 

Benzo(k)fluoranthene 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

Benzo(a)pyrene 

50.  U 

ug/kg,dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

Indeno(l,2»3-cd)pyrene 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

Dibenzo(ah)anthracene 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

Benzo(ghi)perylene 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦Aniline 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦Benzoic  Acid 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦Benzyl  Alcohol 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦4-Chloroaniline 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦Dibenzofuran 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦2-Methylnaphthalene 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦2-Methylphenol 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦4-Methylphenol 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

*2-Nitroaniline 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

*3-Nitroaniline 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦4-Nitroaniline 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

2,4,5-Trichlorophenol 

50.  U 

ug/kg.dry 

50. 

5/26/87 

6/01/87 

SW 

3550 

SW 

8270 

♦Additional  compounds  from  the  EPA's  Hazardous  Substances  List. 


This  repcrt  is  jubmtted  for  the  exclusive  use  of  in#  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  of  this  company  or  any 
member  of  its  staff  in  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  gamed  only  on  coneact.  This  company  accepts  no  responsibility  except 
for  the  due  performance  ol  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 
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Certificate 


TO:  Science  Applications  International  Corporation 


LABORATORY  I.D.  NO.: 
SAIC  I.D.  NO.: 

OATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894-81 

N/A 

N/A 

SOIL  METHOD  BLANK 


INORGANICS  -  E.  P.  TOXICITY 


Test 


Result/Flaq 

Unit 

LLD 

Arsenic 

0.2 

U 

mg/L 

0.2 

Barium 

0.1 

U 

mg/L 

0.1 

Cadmium 

0.01 

U 

mg/L 

0.01 

Chromium 

0.1 

U 

mg/L 

0.1 

Lead 

0.1 

U 

mg/L 

0.1 

Mercury 

0.005  U 

mg/L 

0.005 

Selenium 

0.2 

U 

mg/L 

0.2 

Silver 

0.1 

U 

mg/L 

0.1 

Date 

Date 

Extraction 

Method 

Method 

Prepared 

Analyzed 

Method 

Prepared 

Analyzed 

5/28/87 

6/01/87 

SW  1310 

LX  EP-3 

SW  6010 

5/28/87 

6/01/87 

SW  1310 

LX  EP-3 

SW  6010 

5/28/87 

6/01/87 

SW  1310 

LX  EP-3 

SW  6010 

5/28/87 

6/01/87 

SW  1310 

LX  EP-3 

SW  6010 

5/28/87 

6/01/87 

SW  1310 

LX  EP-3 

SW  6010 

6/03/87 

6/03/87 

SW  1310 

SW  7470 

SW  7470 

5/28/87 

6/01/87 

SW  1310 

LX  EP-3 

SW  6010 

5/28/87 

6/01/87 

SW  1310 

LX  EP-3 

SW  6010 

This  report  a  submtied  lor  the  exduswe  use  ol  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  ol  the  name  ol  this  company  or  any 
member  ol  its  stall  in  connection  with  me  advertising  or  sale  ol  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  ol  the  trade  and  ol  science. 
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Certificate  j 


TO:  Science  Applications  International  Corporation 


LABORATORY  1.0.  NO.: 
SAIC  1.0.  NO.: 

DATE  OF  SAMPLE  RECEIPT: 
SAMPLE  MATRIX: 


3894— 80530GPX . WKI 

N/A 

N/A 

SOIL  METHOD  BLANK 


! 


j 


•  ORGANICS  -  E.  P.  TOXICITY 


Endrin 

Methoxychlor 

Toxaphene 

Lindane 


Test 

Result/Flaq 

Unit 

LLD 

Date 

Prepared 

Oate 

Analyzed 

Extraction 

Method 

Method 

Prepared 

Met  jd 
Analyzed 

0.0001 

U 

mg/L 

0.0001 

5/30/87 

6/02/87 

SW  1310 

SW  3510 

SW  8  jo 

0.0005 

U 

mg/L 

0.0005 

5/30/87 

6/02/87 

SW  1310 

SW  3510 

SW  8080 

0.01 

U 

mg/L 

0.01 

5/30/87 

6/02/87 

SW  1310 

SW  3510 

SW  8  !0 

0.00005 

u 

mg/L 

0.00005 

5/30/87 

6/05/87 

SW  1310 

SW  3510 

SW  8'''|0 

i 


f 

i 

i 


This  report  is  submmed  tor  the  exclusive  use  ol  the  person,  partnership,  of  corporation  to  whom  it  is  addressed.  Subsequent  usa  ot  the  name  or  this  company  or  any 
member  ot  its  start  in  connection  with  the  advertising  or  sale  ol  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  according  to  the  rules  ot  the  trade  and  at  science. 


Laucks 

I  Testing  Laboratories,  Inc. 

940  South  Harney  St-  Seattle. Washington  98108  (206)767-5060 


j  Chemistry  Microbiology  and  Technical  Services 


TO:  Science  Applications  International  Corporation 

LABORATORY  I.D.  NO.:  3894-80612GHB.WLQ 

SAIC  I.D.  NO.:  N/A 

DATE  OF  SAMPLE  RECEIPT:  N/A 
SAMPLE  MATRIX:  SOIL  METHOD  BLANK 


Certificate 


ORGANICS  -  E.  P.  TOXICITY 


Test 

Result/Flaq 

Unit 

lld 

Date 

Prepared 

Data 

Analyzed 

Extraction 

Method 

Method 

Prepared 

Method 

Analyzed 

2,4-D 

0.0005  U 

mg/L 

0.0005 

6/12/87 

6/14/87 

SW  1310 

SW  3510 

SW  8150 

2,4,5-TP  (silvex) 

0.0005  U 

mg/L 

0.0005 

6/12/87 

6/14/87 

SW  1310 

SW  3510 

SW  8150 

1 


Thu  report  a  submit*!  lor  the  exclusr.*  us*  ol  m*  p«rson,  partnership,  of  corporation  to  whom  it  is  addressed.  Subsequent  use  ol  the  name  ot  Ibis  company  or  any 
member  ol  its  start  in  connection  with  si*  advertising  or  sat*  ol  any  product  or  procsss  will  be  granted  only  on  coniact.  This  company  accepts  no  responsibility  except 
lot  the  due  pert  or  mane*  ol  inspection  and/or  analysis  in  good  laitn  and  according  to  the  rules  ol  the  trad*  and  ol  saence. 
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Certificate  J 


SAIC  LABORATORY  NO.  3894  j 


APPENDIX  A 
Method  Blank  Summary 


Blank  Name 

Sample  Numbers 

Analvte 

Result 

Units 

B0519ICPS01 

1  -  19 

Silver 

0.5  U 

mg/ kg,  dry 

B0519TCPS01 

1  -  19 

Beryllium 

0.1  U 

mg/ kg,  dry 

B0519ICPS01 

1  -  19 

Cadmium 

0.5  U 

mg/ kg,  dry 

B0519ICPS01 

1  -  19 

Chromium 

1.  U 

mg/ kg,  dry 

B0519ICPS01 

1  -  19 

Copper 

2. 

mg/ kg,  dry 

B0519ICPS01 

1  -  19 

Lead 

10.  U 

mg/ kg,  dry 

B0519ICPS01 

1  -  19 

Nickel 

2.  U 

mg/ kg,  dry 

B0519ICPS01 

1  -  19 

Zinc 

4. 

mg/ kg,  dry 

B0519ICPS02 

1  -  19 

Silver 

0.5  U 

mg/ kg,  dry 

B0519ICPS02 

1  -  19 

Beryllium 

0.1  U 

mg/ kg,  dry 

B0519ICPS02 

1  -  19 

Cadmium 

0.5  U 

nig/ kg,  dry 

B0519ICPS02 

1  -  19 

Chromium 

1.  U 

mg/ kg,  dry 

B0519ICPS02 

1  -  19 

Copper 

1.  U 

mg/ kg,  dry 

B0519ICPS02 

1  -  19 

Lead 

10.  U 

mg/ kg,  dry 

B0519I CPS02 

1  -  19 

Nickel 

2.  U 

mg/ kg,  dry 

B0519ICPS02 

1  -  19 

Zinc 

3. 

mg/ kg,  dry 

B0528H6S01 

1  -  12 

Mercury 

0.1  U 

mg/ kg,  dry 

B0528HGS02 

1  -  12 

Mercury 

0.1  U 

mg/ kg,  dry 

B0522HYS01 

1  -  19 

Sel enium 

1.1 

mg/ kg,  dry 

B0522HYS01 

1  -  19 

Arsenic 

0.5  U 

mg/ kg,  dry 

This  itport  is  submtted  for  the  exclusive  UH  ol  the  pefscn.  partneishtp.  or  corporation  to  whom  it  is  addrussed.  Subsequent  us*  ol  the  name  of  this  company  or  any 
mamoer  of  its  staK  In  connection  with  »te  advertising  or  sals  ol  any  proOuct  or  procsss  wiH  be  granted  only  on  consact.  This  company  accepts  no  responsibility  except 
for  the  due  performance  ol  inspection  end/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  ol  soeoce. 
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Blank  Name 

Sample  Numbers 

Analyte 

Result 

Units 

B05250GS01 

1  -  19 

Pet.  H.C. 

20.  U 

mg/ kg,  dry 

B0519ICPS01 

1  -  19 

Antimony 

3.  U 

mg/ kg,  dry 

B0527GFS01 

1  -  50 

Thallium 

0.5  U 

mg/ kg,  dry 

B0601HG01 

13  -  35 

Mercury 

0.1  U 

mg/ kg,  dry 

B0601HG02 

13  -  35 

Mercury 

0.1  U 

mg/ kg,  dry 

B0605HGS01 

50,  61  -  77 

Mercury 

0.1  U 

mg/ kg,  dry 

B0605HGS02 

50,  61  -  77 

Mercury 

0.1  U 

mg/ kg,  dry 

B0528HYS01 

20  -  50 

Arsenic 

0.5  U 

mg/ kg,  dry 

B0528HYS02 

20  -  50 

Arsenic 

0.5  U 

mg/ kg,  dry 

B0528HYS01 

20  -  50 

Selenium 

1.8 

mg/ kg,  dry 

B0528HYS02 

20-50 

Selenium 

1.7 

mg/ kg,  dry 

B05280GS01 

20  -  50 

Pet.  H.C. 

20.  U 

mg/kg,  dry 

B0526ICPS01 

20  -  50 

Antimony 

3.  U 

mg/ kg,  dry 

BQ526ICPS01 

20  -  50 

Silver 

0.5  U 

mg/ kg,  dry 

B0526ICPS01 

20  -  50 

Beryl  1 i urn 

0.1  U 

mg/ kg,  dry 

B0526ICPS01 

20  -  50 

Cadmium 

0.5  U 

mg/ kg,  dry 

B0526ICPS01 

20  -  50 

Chromium 

1.  U 

mg/ kg,  dry 

B0526ICPS01 

20  -  50 

Copper 

1.  U 

mg/ kg,  dry 

B0526ICPS01 

20  -  50 

Lead 

10.  U 

mg/ kg,  dry 

B0526ICPS01 

20  -  50 

Nickel 

2.  U 

mg/ kg,  dry 

B0526ICPS01 

20  -  50 

Zinc 

3. 

mg/ kg,  dry 

B0526ICPS02 

20  -  50 

Silver 

0.5  U 

mg/ kg,  dry 

B0526ICPS02 

20  -  50 

Beryllium 

0.1  U 

mg/ kg,  dry 

B0526ICPS02 

20  -  50 

Cadmium 

0.5  U 

mg/ kg,  dry 

B0526ICPS02 

20  -  50 

Chromium 

1.  U 

mg/ kg,  dry 

B0526ICPS02 

20  -  50 

Copper 

1.  U 

mg/ kg,  dry 

B0526ICPS02 

20  -  50 

Lead 

10.  U 

mg/ kg,  dry 

B0526ICPS02 

20  -  50 

Nickel 

2.  U 

mg/ kg,  dry 

B0526ICPS02 

20  -  50 

Zinc 

3. 

mg/ kg,  dry 

Certificate 
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SAIC 


LABORATORY  NO.  3894 


Blank  Name 

Sample  Numbers 

Analyte 

Result 

Units 

B0528ICPS01 

51  -  77 

Silver 

0.5  U 

mg/ kg,  dry 

B0528ICPS01 

51  -  77 

Beryllium 

0.1  U 

mg/ kg,  dry 

B0528ICPS01 

51  -  77 

Cadmium 

0.5  U 

mg/ kg,  dry 

B0528ICPS01 

51  -  77 

Chromium 

1.  U 

mg/ kg,  dry 

B0528ICPS01 

51  -  77 

Copper 

1.  U 

mg/ kg,  dry 

B0528ICPS01 

51  -  77 

Lead 

10.  U 

mg/ kg,  dry 

B0528ICPS01 

51  -  77 

Nickel 

2.  U 

mg/ kg,  dry 

B0528ICPS01 

51  -  77 

Zinc 

1.  U 

mg/ kg,  dry 

B0528ICPS02 

51  -  77 

Silver 

0.5  U 

mg/ kg,  dry 

B0528ICPS02 

51  -  77 

Beryl  1 i urn 

0.1  U 

mg/ kg,  dry 

B0528ICPS02 

51  -  77 

Cadmium 

0.5  U 

mg/ kg,  dry 

B0528ICPS02 

51  -  77 

Chromium 

1.  U. 

mg/ kg,  dry 

B0528ICPS02 

51  -  77 

Copper 

1.  U 

mg/ kg,  dry 

B0528ICPS02 

51  -  77 

Lead 

10.  U 

mg/ kg,  dry 

B0528ICPS02 

51  -  77 

Nickel 

2.  U 

mg/ kg,  dry 

B0528ICPS02 

51  -  77 

Zinc 

1.  U 

mg/ kg,  dry 

B0601HYS01 

51  -  77 

Arsenic 

0.5  U 

mg/ kg,  dry 

B0601HYS02 

51  -  77 

Arsenic 

0.5  U 

mg/ kg,  dry 

B0601HYS01 

51  -  77 

Selenium 

0.9 

mg/ kg,  dry 

B0601HYS02 

51  -  77 

Selenium 

1.2 

mg/ kg,  dry 

B06100GS01 

66  -  77 

Pet.  H.C. 

20.  UX 

mg/ kg,  dry 

B06120GS01 

51  -  62 

Pet.  H.C. 

20.  UX 

mg/ kg,  dry 

B0528ICPS03 

51  -  62 

Antimony 

3. 

mg/ kg,  dry 

B0529GFS01 

51  -  62 

Thallium 

0.5  U 

mg/ kg,  dry 
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lor  the  due  performance  ol  inspection  and/or  analysis  in  good  lailh  and  according  to  tha  rules  ol  ihe  trade  and  ol  soence. 
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Sample  Analyte 


Spike 

Added 


*  million  (mq/kq)  mq/kq 

QC  Limits 

Sample  MS  %  MSO  % 

Result  Result  Rec  Result  Rec  RPD  RPD  REC 


39 

Arsenic 

25. 

4.1 

28. 

94. 

28. 

94. 

0. 

*  * 

50 

Arsenic 

25. 

5.7 

28. 

88. 

29. 

93. 

3. 

*  * 

29 

Pet.  H.C. 

415. 

20. UX 

390.X 

95. 

390.X 

95. 

0. 

*  * 

49 

Pet.  H.c. 

420. 

20.  UX 

410.X 

94. 

390.X 

90. 

4. 

*  * 

39 

*  Selenium 

2.5 

0.5UX 

2.9 

116. 

2.6 

104. 

11. 

*  * 

50 

Selenium 

2.5 

0.5UX 

2.4 

96. 

2.1 

84. 

13. 

*  * 

39 

/Antimony 

12.5 

3.U 

12. 

94. 

10.5 

80. 

-16-r- 

*  * 

35 

Mercury 

0.27 

0.1U 

26. 

94. 

0.26 

94. 

0. 

*  * 

50 

Mercury 

0.26 

0.1U 

0.27 

108. 

0.27 

108. 

0. 

*  * 

39 

./Silver 

10. 

0.5U 

6.4 

64. 

6,5 

65. 

-2  T 

*  * 

39 

Beryllium 

5. 

0.3  ' 

4.3 

78. 

4,6 

86. 

8.  61-113 

39 

Cadmium 

5. 

•  0.5U 

4.6 

91. 

4.6 

92. 

HL. 

26.  65-124 

39 

Chromium 

100. 

11. 

93. 

82. 

97. 

85. 

4. 

10.  76-123 

39 

Copper 

100. 

10. 

91. 

81. 

95. 

85. 

5. 

11.  80-118 

39 

Lead 

100. 

10. U 

87. 

79. 

91. 

83. 

5. 

40.  66-135 

39 

Nickel 

100. 

7. 

92. 

85. 

95. 

88. 

3,. 

21.  75-128 

39 

Zinc 

100. 

32. B 

110. B 

76. 

110. B 

82. 

8. 

24.  67-121 

37 

/Thallium 

2.5 

0.5U 

3.3 

133. 

3.3 

133. 

-£h 

*  * 

55 

/Silver 

10. 

0.5U 

5.3 

53. 

7.0 

70. 

-2^- 

*  * 

55 

Beryllium 

5. 

0.7 

4.9 

84. 

5.2 

90. 

7. 

8.  61-113 

55 

Cadmium 

5. 

0.5U 

4.5 

89. 

43. 

85. 

5. 

26.  65-124 

55 

Chromium 

100. 

14. 

110. 

92. 

100. 

89. 

3. 

10.  76-123 

55 

Copper 

100. 

18. 

110. 

89. 

100. 

86. 

3. 

11.  80-118 

55 

Lead 

100. 

10. U 

100. 

93. 

100. 

93. 

0. 

40.  66-135 

55 

Nickel 

100. 

11. 

100. 

92. 

100. 

91. 

1. 

21.  75-128 

55 

Zinc 

100. 

54. 

160. 

106. 

150. 

97. 

9. 

24.  67-121 

76 

,/Silver 

10. 

0.5U 

6.6 

66. 

6.9 

69. 

*  * 

76 

Beryllium 

5. 

0.6 

4.8 

90. 

4.6 

80. 

<© 

(8\  61-113 

76 

Cadmium 

5. 

0.5U 

4.3 

87. 

42. 

84. 

3. 

26.  65-124 

76 

Chromium 

100. 

13. 

98. 

85. 

95. 

83. 

2.. 

10.  76-123 

76 

Copper 

100. 

9. 

90. 

81. 

89. 

80. 

1. 

11.  80-118 

76 

Lead 

100. 

10. U 

97. 

88. 

96. 

86. 

2. 

40.  66-135 

76 

Nickel 

100. 

6. 

94. 

88. 

91. 

85. 

3. 

21.  75-128 

76 

Zinc 

100. 

53. 

140. 

85. 

140. 

87. 

2. 

24.  67-121 
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for  the  due  performance  of  Inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science. 
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parts  per  million  (mq/kq)  mq/kq 


Sample 

Anal vte 

Spike 

Added 

Sample 

Result 

MS 

Result 

77 

Arsenic 

25. 

6.8 

30. 

77 

Selenium 

2.5 

0.5UX 

2.2 

67 

Mercury 

0.26 

0.05U 

0.27 

77 

Mercury 

0.27 

0.05U 

0.28 

68 

Pet.H.C. 

420. 

37.X 

390.X 

59 

Pet.H.C. 

480. 

20. UX 

450.X 

62 

✓Thallium  ■ 

2.5 

0.5U 

2.6 

55 

✓Antimony 

12.5 

3.U 

11. 

76 

✓Antimony 

12.5 

3.U 

14. 

60 

/Thallium 

2.5 

0.5U 

13. 

45. 

/Silver 

10. 

0.5U 

6.1 

45 

Beryllium 

5. 

0.3 

4.5 

45 

Cadmium 

5. 

0.5U 

4.6 

45 

Chromium 

100. 

15. 

100. 

45 

Copper 

100. 

7. 

93. 

45 

Lead 

100. 

10. U 

90. 

45 

Nickel 

100. 

11. 

95. 

45 

Zinc 

100. 

39. B 

120. B 

45 

✓Antimony 

12.5 

3.U 

7.4 

21 

✓Thallium 

2.5 

0.5U 

13. 

% 

Rec 

MSD 

Result 

% 

Rec 

RPD 

0C  Limits 

RPO  REC 

93. 

31. 

96. 

3. 

* 

* 

88. 

2.4 

96. 

9. 

* 

* 

102. 

0.27 

102. 

0. 

* 

* 

106. 

0.28 

106. 

0. 

* 

* 

83. 

360.X 

■  76. 

9. 

* 

* 

94. 

450.X 

92. 

2. 

* 

* 

101. 

2.6 

101. 

—0-. 

* 

* 

44. 

24. 

95. 

•TSt* 

* 

* 

55. 

26. 

102. 

■607 

* 

* 

51. 

12. 

49. 

* 

* 

61. 

7.0 

70. 

-tt. 

★ 

* 

84. 

4.6 

86. 

2. 

* 

* 

91. 

4.4 

88. 

3. 

★ 

* 

85. 

97. 

82. 

4. 

* 

* 

86. 

91. 

84. 

2. 

* 

* 

84. 

89. 

84. 

0. 

* 

* 

84. 

97. 

86. 

2. 

* 

* 

82. 

120. B 

78. 

5. 

* 

* 

54. 

8.2 

62. 

14~. 

* 

* 

53. 

13. 

50. 

Hr; 

* 

* 
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LABORATORY  NO.  3894 


APPENDIX  B 

Replicate  Quality  Control  Report 


! 

1 

i 


Sample  # 

Analyte 

Replicate  1 

Replicate  2 

Relative  Error,  % 

8 

TS 

84.6 

83.8 

1.0 

19 

TS 

87.1 

87.1 

0. 

46 

TS 

95.2 

95.4 

0.2 

50 

TS 

96.6 

96.6 

0. 

77 

TS 

94.1 

94.3 

0.2 

I 
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Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St.  Seattle  Washi  ngton  98108  (206)767-5060 
Chemistry  Microbiology  and  Technical  Services 


Certificate  ] 


SAIC 


LABORATORY  NO.  3894 


APPENDIX  C 

Matrix  Spike/Matrix  Spike  Duplicate  Report 
Inorganics/Metals  Analyses 


Sample 

Anal yte 

Darts  per  million  (mq/kq) 

Spike  Sample  MS 

Added  Result  Result 

% 

Rec 

mq/kq 

MSD 

Result 

% 

Rec 

RPD 

OC  Limits 

RPD  REC 

6 

Arsenic 

25. 

9.7 

32. 

89. 

33. 

94. 

5. 

★ 

* 

6 

Selenium 

2.5 

0.5UX 

2.2X 

88. 

2.4X 

96. 

9. 

* 

* 

1 

Pet.  H.C. 

46. D 

120.X 

540.X 

92. 

530.X 

89. 

3. 

★ 

* 

6 

/Antimony 

25. 

3.U 

26. 

103. 

24. 

95. 

* 

* 

9 

/Thallium 

2.5 

0.5U 

2.1 

88. 

2.2 

91. 

* 

* 

6 

./Silver 

10. 

0.5U 

8.1 

81. 

8.3 

83. 

-27 

* 

* 

6 

Beryl.l  ium 

5. 

0.2 

4.8 

93. 

4.8 

92. 

1. 

8. 

61-113 

6 

Cadmium 

5. 

0.5U 

4.6 

91. 

4.8 

97. 

6. 

26. 

65-124 

6 

Chromium 

100. 

6. 

110. 

99. 

100. 

97. 

2. 

10. 

76-126 

6 

Copper 

100. 

6. 

100. 

98. 

100. 

98. 

0. 

11. 

80-118 

6 

Lead 

100. 

10.  U 

110. 

107. 

100. 

103. 

4. 

40. 

66-135 

6 

Nickel 

100. 

2.U 

100. 

105. 

100. 

102. 

3. 

21. 

75-128 

6 

Zinc 

100. 

26. B 

130. 

102. 

130. 

102. 

0. 

24. 

67-121 

11 

Mercury 

0.26 

0.1U 

0.24 

92. 

0.23 

88. 

4. 

* 

* 

19 

Mercury 

0.28 

0.1U 

0.29 

100. 

0.29 

100. 

0. 

* 

* 
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APPENDIX  D 

Matrix  Spike/Matrix  Spike  Duplicate  Report 
Organics 


-  Reported  below  are  the  results  of  additional  QC  compounds  utilized  in  the  analysis 
f  of  organic  compounds.  Compounds  of  interest  are  spiked  into  two  additional  sample 
aliquots  prior  to  extraction  and/or  analysis  to  monitor  for  matrix  effects,  sample 
processing  errors,  and  to  calculate  percent  recoveries  of  compunds  of  interest 
and  relative  error  in  the  analysis.  The  control  limits  represent  the  95%  confi- 
~i  dence  interval  established  in  the  laboratory  through  repetitive  analysis  of  these 
sample  types. 


parts  per  billion  (ug/kg) 


Spike 

Sample 

MS 

Sample  Analyte 

Added 

Result 

Result 

71  2,4-D 

41. 

0. 

35. 

71  2,4,5-TP 

21. 

0.14 

17. 

parts  uer  billion  (ug/LI 


65 

Lindane 

0.20 

0.0 

0.26 

65 

Heptachlor 

0.20 

0.0 

0.19 

65 

A1 dr in 

0,20 

0.0 

0.15 

65 

Dieldrin 

0.50 

0.0 

0.34 

65 

Endrin 

0.50 

0.0 

0.51 

65 

ODT 

0.50 

0.0 

0.29 

0/ 

/• 

Rec 

uq/kq 

MSD 

Result 

W 

79 

Rec 

RPO 

QC  Limits 

RPD  REC 

85. 

36. 

88. 

3.5 

* 

* 

81. 

17. 

81. 

0. 

* 

*  * 

130. 

uq/L 

0.55 

275. 

71.6 

15. 

56-120 

95.0 

0.18 

90.0 

5.4 

20. 

40-131 

75.0 

0.14 

70.0 

6.9 

22. 

40-120 

68.0 

0.37 

74.0 

-8.5 

18. 

52-126 

102. 

0.55 

110. 

-7.5 

21. 

56-121 

58.0 

0.27 

54.0 

7..1 

27. 

‘  38-120 
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uq/kq 


Cone 

Cone 

Cone 

% 

Cone 

0/ 

/o 

RPD 

REC 

Compound 

Spike 

Samp 

MS 

REC 

MSD 

REC 

RPD 

Limit 

Li  mi  t 

1,1-Dichloroethene 

88.3 

0. 

112. 

127. 

95.3 

108. 

16. 

22 

59-172 

Trichloroethene 

88.3 

0. 

105. 

119. 

102. 

116. 

2.6 

24 

62-137 

Chlorobenzene 

88.3 

0. 

99.9 

113. 

98.7 

112. 

0.9 

21 

60-133 

Toluene 

88.3 

0. 

84.4 

95.6 

86.1 

97.5 

-1.97 

21 

59-139 

Benzene 

88.3 

0. 

81.7 

92.5 

80.9 

91.6 

1.0 

21 

66-142 

Sample  #14 


1,1-Dichloroethene 

99.0 

0. 

134. 

135. 

129. 

130. 

.  3.8  . 

22 

59-172 

Trichloroethene 

99.0 

0. 

126. 

127. 

125. 

126. 

0.8 

24 

62-137 

Chlorobenzene 

99.0 

0. 

122. 

123. 

122. 

123. 

0. 

21 

60-133 

Toluene 

99.0 

0. 

119. 

120. 

118. 

119. 

0.8 

21 

59-139 

Benzene 

99x0 

Q. 

124. 

1  3C 

124. 

IOC 

AlaWl 

n 

01 

CmX 

1  An 
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Sample  #40 


Compound 

Cone 

Spike 

uq/kq 

Cone 

Samp 

Cone 

MS 

% 

REC 

uq/kq 

Cone 

MSD 

0/ 

/o 

REC 

RPD 

RPD 

Limit 

REC 

Limit 

1,1-Dichloroethene 

87.1 

0. 

57.8 

66.4 

56.5 

64.9 

2.3 

22 

59-172 

Trichloroethene 

87.1 

0. 

78.8 

90.5 

88.2 

101. 

-11. 

24 

62-137 

Chlorobenzene 

•87.1 

0. 

84.9 

97.5 

95.3 

109. 

-11. 

21 

60-133 

Toluene 

87.1 

0. 

74.8 

85.9 

81.9 

94.0 

-9. 

21 

59-139 

Benzene 

87.1 

0. 

66.8 

76.7 

77.6 

89.1 

-15. 

21 

66-142 

Sample  #76 

1,1-Dichloroethene 

122. 

0. 

135. 

111. 

157. 

129. 

-15. 

22 

59-172 

Trichloroethene 

122. 

0. 

155. 

127. 

155. 

127. 

0. 

24 

62-137 

Chlorobenzene 

122. 

0. 

146. 

120. 

148. 

121. 

-0.8 

21 

60-133 

Toluene 

122. 

0. 

151. 

124. 

150. 

123. 

0.8 

21 

59-139 

Benzene 

122. 

0. 

156. 

128. 

160. 

131. 

-2.3 

21 

66-142 

Key 

Cone  =  Concentration 

Samp  =  Sample 

MS  =  Matrix  Spike 

MSD  =  Matrix  Spike  Duplicate 

REC  =  Recovery 

RPD  =  Relative  Percent  Difference 

This  upon  Is  submttad  for  Ih«  exclusive  us«  of  the  perscn,  partnership.  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  th*  nama  of  this  company  or  any 
mambar  of  its  staff  In  connection  with  tna  advertising  or  sale  of  any  product  or  process  will  be  granted  only  on  conract.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  tna  rules  of  the  trade  and  of  soence. 


tv  zz v/z  'va’d -  y  p/cr  « nnoT 

ijRiiiiA  wi  li'.Ut  ItnliUA  ~i  *tV_  .'‘J.  L.U.TI-  il_.  Ulli 


LA82SATCRY  NO.  3394 
CLIENT;  3AIC 
“ATRIX;  SOIL 


UNITS  REPORTED  I.N:EIS  ACTED 


SPIKE  SAIiPLE 

FOR 

KS 

H 

uqr. 

fiJU 

ir 

>. 

20 

!  r«rr: 

w!:..  1  * 

ANALYTE 

ADDED  RESULT 

CALC. 

RESULT 

SEC 

RESULT 

SEC 

RPC 

RPC 

'<  EEC 

1,2, 4-"EICHLj3C2ESZE;,!E 

100.0  <1.23 

0 

“w 

U«J  i  V 

cc  .*> 

u  «  V 

49.4 

49.4 

18.2 

0-23 

33-107 

flCESAPHTHESE 

100.0  <1.25 

0 

43.2 

£7 

u  ^  i  u 

74.9 

74.9 

9*7  A 

1  <  •  V 

0-19 

31-137 

2,4-jINiTRC'TGL‘JEsiE 

100.0  (1.23 

0 

42.1 

42.1 

47.4 

47.4 

tit  W 

0-47 

23-E9 

PYRENE 

!  AA  A  /<  AC 

IVV I V  \tilJ 

0 

43.9 

45.9 

72.4 

7H  ,9 

#4.7 

9.4 

0-34 

7^.1  -•? 

u-J 

H-NITRCSO-D •S-PROPYlS.lIJE 

100.0  <1.25 

0 

74.9 

74.9 

80.4 

20.  £ 

“i«6 

.*»  7C 

V  J*J 

41-124 

1,4-DICFL-jRGSENZE.NE 

100.0  <1.23 

0 

40.2 

40.2 

49.9 

E.C  3 

UH  I 

14.3 

0-27 

28-104 

PENTACHL8S0FHE80L 

200.0  <1.25 

0 

72.3 

34.4 

104.3 

53.2 

7*7  * 

Vl  .  7 

A  in 

y-'u 

17-109 

PHENOL 

200.0  <1.25 

0 

124.3 

/  A  « 

OZ«  £ 

144.1 

73.0 

14.1 

0-35 

24-90 

2-CHLOHPKESCL 

200.0  <1.23 

0 

144.8 

72.4 

147.2 

83.4 

14.3 

0-50 

25-102 

4-CHLCP.G-3-SETHYLPHENGL 

200.0  <1.25 

0 

142.3 

81.2 

148. 1 

84.0 

3.4 

0-33 

24-103 

4-NITSuPKENOL 

200.0  <1.25 

0 

134.4 

47.3 

157.3 

73.9 

15.3 

0-50 

11-114 

[ 


Lfi“lRftTDRY  SS.3S94 
ClJjMTsSAIC 
MATRIX: SOIL 


1. 

cz  ;vz  ?awo:  r 

«ji  INu  wrim  uw 

FDR 

as 

IT 

u 

ttwu 

l 

3C  LIMITS 

SSr  NO • 

ANALYTE 

ADDED  RESULT  CALC. 

RESULT 

iltt. 

RESULT 

EEC 

RF3 

2  on 

m  v 

v  srr 

(i  IIUU 

I  9 

1  ]  t*  l  (\  i  uillultUBtliuCiiw 

100.0  <1.25 

G 

67.4 

67.6 

“ »  *? 
\IU«  * 

56.7 

17.5 

0-23 

Ou_:07 

L 

AGENAFHTHESE 

100.0  <1.25 

0 

44.5 

64.5 

51.1 

51.1 

0-1? 

31-137 

2 , 4-D I  .N 1 7nQTSL*JENE 

10C.0  <1.25 

0 

91.5 

91.5 

82.4 

82.4 

10.5 

0-47 

28-8? 

| 

PYRENE 

100.0  <1.25 

0 

45.5 

6  J  a  -J 

61.9 

61.9 

/ 

V  VU 

35-142 

'I 

iHITRQSO-DI-ii-PRBPYLASINE 

100.0  (1.25 

o 

46.3 

66.3 

OO*  1 

jj  t  i 

iui*! 

A.*W 
v  00 

41-126 

S/S 

„  1,4-SlCHLORCSESZENE 

100.0  <1.25 

A 

V 

41.4 

41.4 

34.4 

34.4 

iQ  c 

UJiU 

A.77 

V  *.1 

28-104 

f 

PENTACHLOROFHENQL 

a  n 

L\)'/  »v 

0 

42.6 

21.3 

36.5 

13.3 

13.4 

V  *1/ 

<7_1AC 

l  /  i  V  7 

PHENOL 

200.0  <1.25 

0 

114.2 

57.1 

98.5 

43.2 

14.7 

0-33 

I.U  7  V 

2-CHLuSaPHeNCL 

200.0  <1.25 

0 

169.7 

34.9 

143.3 

74.4 

13.2 

0-50 

?'  'rn; 

—  [  ■*  i  V  3  < 

4-CHL0RG-3-BETHYLPHEWH. 

200.0  <1.25 

0 

149.4 

84.2 

125.0 

44.5 

27.2 

0-33 

26-103 

4-NlTF.GFKENGL 

200.0  <1.25 

A 

V 

134.6 

67.3 

123.7 

64.4 

4*5 

0-30 

11-114 

I 

I 

1 

I 
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APPENDIX  E 

Surrogate  Recovery  Quality  Control  Report 


Certificate  ] 


:i 

LABORATORY  NO.  3894  J 

t 

J 


Attached  are  surrogate  (chemically  similar)  compounds  utilized  in  the  analysis 
of  organic  compounds.  The  surrogates  are  added  to  every  sample  prior  to  extraction 
and  analysis  to  monitor  for  matrix  effects,  purging  efficiency,  and  sample 
processing  errors.  The  control  limits  represent  the  95%  confidence  interval 
established  in  our  laboratory  through  repetitive  analysis  of  these  sample  types. 


Coimient  Key 


C.  Matrix  interference.  Presence  of  unknown  constituents  in  the  sample 
(which  were  not  on  your  list  of  analytes  and  therefore  were  not  determined) 
will  occasionally  interfere  with  our  ability  to  detect  your  target  compounds 
at  a  more  sensitive  level,  or  will  mask  or  enhance  the  measurement  of  spiking 
compound  concentrations. 


This  upon  i,  submitted  lor  the  exclusrre  use  ol  the  person,  partnership,  or  corporation  to  whom  it  is  addressed.  Subsequent  use  of  the  name  ol  this  company  or  any 
number  ol  its  stall  in  connection  with  the  advertising  or  sale  ol  any  product  or  process  will  be  granted  only  on  contract.  This  company  accepts  no  responsibility  except 
lor  the  due  performance  ol  inspection  and/or  analysis  in  good  laith  and  accoidmg  to  the  rules  ol  the  trade  and  ol  science. 


JOB  No 


3894 


DATE:  06/01/37 


Sample  No.  MB i  Ma.tr* i 

8 ur  r  og  a t  e 
Compound 

2-F 1 uor op  h  an o 1 
dS—P'nenci 
2-Bromophenol 
dS-Ni trabenzene 
2--F1  uor  obi  phenyl 
d  iO-Asobanzana 

2.4. 6-Tri bromophenol 
di4-p -Ter phenyl 

Sample  No.  20  Matri: 

Surrogate 

Compound 

2-F1 uorophenol 
a'5-Phenol 
2-Bramophenol 
d5-Ni trobenzena 
2-F1 uorob i phenyl 
dlO-Azobenzane 

2. 4. 6-Tri bromophenol 
dl4-p-Ter phenyl 

Sample  No.  22  Matri 

Surrogate 

Compound 

2-F 1 uor  op  h  en  o 1 
d5-Phar<al 
2-Bromophenol 
d5-Ni trabenzene 
2-Fi uor obi  phenyl 
d 10-Azobenzene 

2. 4. 6-Tribromophenol 
d 14~p -Tar phenyl 


SOIL  An 

a 1 ys is. 

MS-ABN 

Percent 

Ccntrol 

Recovery 

Comment 

Limits 

S3 

25  -  121 

79 

24  -  i 13 

80 

4*  -  112 

84 

23  -  120 

69 

30  -  115 

84 

60  -  126 

87 

l9  —  122 

82  • 

• 

18  -  137 

:  SOIL  An 

alysis: 

MS-ABN 

Percent 

Control 

Recovery 

Comment 

Limits 

79 

25  -  121 

89 

24  -  113 

80 

44  -  112 

75 

23  -  120 

72 

30  -  115 

87 

60  -  126 

81 

19  -  122 

ei 

18  -  137 

:  SOIL  Analysis: 

MS-ABN 

Percent 

Control 

Recovery 

Commsn  t 

Li  mi ts 

75 

4. 

SI 

24  -  113 

69 

44  -  112 

74 

23  -  120 

67 

30  -  115 

76 

60  -  126 

90 

19  -  122 

73 

IS  -  137 

Sample  No.  17 

Matrix:  SOIL 

Analysis:  MS- 

■ABN 

Surrogate 

Percent 

•  ■ 

Control 

Compound 

Recovery 

Comment 

Limits 

2-Flu.orcphenol 

SO 

25  -  121 

dS-Phenol 

73 

24  -  113 

2-Br.omaph.enaI: _  .  _ 

..  -c  '  "  -68—  ■ 

M  *  •.  .  -  _ _ _ 

.  44  112 

d5-Ni trobenzene 

.  84 

23  ~  120 

2-Fluorcbi phenyl 

:  *  •  es 

30  -  115 

dlO-Azabenzene  • 

96 

60  -  126 

2. 4. 6-Tribramaphenol 

■  *  -■  ~ ; v  71  ’ 

19  -  122 

dl4-p -Ter phenyl 

,  '  .,'122 

< 

18  -  137 

Sample  No.  18 

Matrix:  SOIL 

Analysis:  MS- 

•ABN  ' 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

2-Fluarophsnal 

'  79...  “ 

<  *  iV  • 

..  25  -  121 

d5-Phenal 

•  88  .  . 

' 

‘  24-113 

2-Bramophenol 

78 

44  -  112 

d5-Ni trobenzene 

104 

23  -  120 

2-Fluarabiphenyl 

121 

30  -  115 

dlO-Azobenzene 

106 

60  -  126 

2. 4. 6-Tribramaphenal 

40 

19  -  122 

dl4-p-Ter phenyl 

76. 

18  -  137 

Sample  No.  19 

Matrix:  SOIL 

Analysis:  MS- 

■ABN 

Surrogate 

-*  ■  ?  ‘  Percent 

i1* 

Control 

Compound 

Recovery 

Comment 

Limits 

2-F1 uorophenol 

44 

25  -  121 

dS-Phenal 

62 

24  -  113 

2-Bramophenol 

48 

44  -  112 

d5-Ni trobenzene 

68 

23  -  120 

2-F1 uar obi phenyl 

*71 

30-115 

dlO-Azabenzene  . 

.  .  -.',75 

60  V  126 

2. 4. 6-Tribromophenol 

25 

* 

19  -  122 

d 14-p-Terphenyl 

109 

18  -  137 

"  \ 
i 


i 

i 

f 

i 


i 


/ 


\ 

t 

/ 


\ 


\ 


Sample  No.  14 

Matrix :  SOIL 

Analysis:  MS- 

•ABN 

Surrogate 

'■  .  ..  Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

2-F1 uorophenol 

62 

25  -  121 

dS-Phenol 

71 

24  -  113 

2-Bromophenol . 

_ _  ,  — 62.  .  .. 

.  . . 

.44.  -.1.12. 

d5-Ni trobenzene 

•  •  77  ~  ■ 

■  - 

23  -  120 

2-F1 uorobi phenyl 

’  90  •- 

30  -  115 

d 10-Azobenzene 

79 

60  -  126 

2. 4. 6-Tribromophenol 

•37  - 

*  -  *  '• 

19  -  122 

dl4-p-Ter phenyl 

110 

. 

.  18  -  137 

Sample  No.  15 

Matrix:  SOIL 

Analysis:  MS- 

•ABN 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

2-F1 uorophenol 

75 

'  ■ 

•25  -  121 

d5-Phenal 

75 

24  -.113 

2-Bramophenal 

68 

44  t  112 

d5-Ni trobenzene 

80 

23  -  120 

2-F1 uorobi phenyl 

83 

30  -  115 

dlO-Azobenzene 

76 

60  -  126 

2. 4. 6-Tribromaphencl 

64 

19  -  122 

dl4-p-Terphenyl 

119 

18  -  137 

Sample  No.  16 

Matrix:  SOIL 

Analysis:  MS- 

•ABN 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

2-F1 uorophenol 

66 

25  -  121 

d5-Phenol 

71 

24  -  113 

2-Bramophenal 

62 

44  -  112 

d5-Ni trobenzene 

72 

23  -  120 

2-F1 uorobi phenyl 

’  /  .  92  .  ■ 

y  /  •  • 

30  -  115 

d 10-Azobenzene 

'>  .  .73  •» . 

'* 

'  60  -  .126 

2. 4. 6-Tribrcmaphenal 

%  ,  oo 

•'* 

19  -  122 

d 14-p-Ter phenyl 

■  129 

18  -  137 

DATE:  06/11/87 


Samp 1 s  Ng ,  9 

Matrix:  SOIL 

An a 1 ys is: 

WC-Aphl 

Surrogate 

Percent 

Control 

,n.— /i—  f  >  *— i  ,-t[ 

'^u'iiiu  it  Li 

Recovery 

Comment 

Liou  ts 

2-F 1 ug r  op  h  a n q 1 

f  ~T 

O  / 

r?  —  >  'T  1 

,i_  ■ _ *  Ji  J._  L 

dS-Phenol 

■y 

24  -  113 

2  Br  omopnenol 

66 

44  112 

dS-Mi  trobenzsns 

86 

23  -  120 

2-Fluorobi phenyl 

96 

30  -  115 

d 10-Azobenzsne 

77 

60  -  126 

2, 4, 6~Tr i bromcphenoi 

47 

1?  --  122 

d 1 4-p -Ter phony 1 

!  i  *7 

18  -  137 

Sample  No.  9 MS 

Matrix :  SOIL 

Analysis: 

MS-- ABN 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi  to 

2-Fluoraphanal 

74 

25  -  121 

dS-Phencl 

72 

24  -  1 13 

E-Bromophenol 

7  i 

44  -  112 

d5-Ni trobenzsne " 

74 

23-1 20 

2-F 1  uor  ab  i  p  h  an  y  1 

S6 

30  -  115 

d 10-Azohenzene 

88 

60  -  126 

2. 4, 6-Tri bromophenol 

72 

19  -  122 

d 14-p-Ter phenyl 

120 

IS  -  137 

Sample  No.  9MSD 

Matrix:  SOIL 

Anal ysi s: 

MS-ABN 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

2-Fi  uorophervol 

58 

25  -  121 

d5-Phenol 

57 

24  -  113 

2-S'romophenol 

55 

44  -  112 

dS-Ni.- trobenzsne 

63 

23  -  120 

2-FI uorob i phenyl 

66 

30  -  115 

d 10-Azobenzene 

75 

60  -  126 

2.  4. 6-Tribromophenol 

67 

19  -  122 

d 1 4-p -Terphsny 1 

US 

18  -  137 

r 


I 


Sample  No*  23 

Surrogate 

Compound 


d5-Phsnol 
2-Brc-fnopheno  1 
d5-Ni trobenssne 
2-F1  u.orob  i  phenyl 
d 1 0- As  ob  an sane 
2. 4- 6-Tri bromophenol 
dl 4-p-Ter phenyl 

Sample  No.  24- 

Surrogate 

Compound 

2-F1 uorophenol 
d 5-Phenol 
2-Broffiophenol 
d5-Ni t rob an sene 
2-F1 uorob i phenyl 
d 10-Asobenssne 
2.4. 6-Tri bromophenol 
d 1 4-p-Ter phenyl 


Matrix :  Soil.  Analysis:  MS  AL>i'4 


Percent 

Recovery- 

53 

52 

L. 

78 

72 

53 


Commsnt 


Control 

Limits 


72 

Matrix:  SOIL 


24 

44 

30 

60 

19 

13 


121 


i  JL'-' 

1 15 
1 
i_ 
i 


Anal ysi 


MS-ABN 


Percent 

Centro 

Recovery 

Comment 

Li  mi ts 

82 

_  i 

J.  . 

89 

24  -  1 

•  82 

44  -  1 

86 

o  —•  _  >1 

71 

30  -  1 

90 

60  —  1 

103 

19  -  l: 

75 

tH 

i 

CJ 

•r— ? 

V 


*.■•4  I'j  f  j  r-j  f-j  K'A  r*.J  r-j 

vj  tj  •>  cn  o  ro  t-i  »•■*  v]  ro 


JOB  No.  3894  DATE: 

06/02/57 

Sample  No.  MB2 

Matr  i :  SC I L  Anal  ys i 

s:  MS- ABN 

Surrogate 

Percent 

Control 

Compound 

Recovery  Comm 

an  c  Limits 

2-F1 uorophsnol 

78 

'Tic  _  i  ^  -j 

•—/  £.  Am  X 

d 5-Phenol 

75 

24  -  113 

2-Bromophar.ci 

74 

44  -  112 

d5-Ni trohanzane 

64 

23  -  1 20 

•i'-’F"  1  nor  wt?  i  p  hsn  y  I 

62 

30  -  115 

d 10— Azobenzane 

62 

60  —  126 

2. 4. 6-Tribromophenol 

59 

19  -  122 

d 14-p-Tar phenyl 

84 

13  -  137 

Sample  No.  21 

Matrix:  SOIL  Analysi 

sj  M8-ABN 

Surrogate 

Percent 

Control 

Compound 

Recovery  Comment  Limits 

2-F1 uorophenol 

86 

*“\cr  .1 

—  i  -i  I 

dS-Fhanol 

86 

24  --  113 

2-Bromcphenol 

88 

44  -  112 

d5-Ni trobsnzene 

69 

23  -  120 

2-F 1 uor  ob i p  h  sn y 1 

72 

30  -  115 

d 10-Azabsnzens 

76 

60  -  126 

2. 4, 6-Tribramophenal 

82 

19  -  122 

dl4-p-Tarphsnyl 

86 

18  -  137 

JOB  No.  3394  DATE: 

06/02/87 

Samp la  No.  MB3 

Matrix:  SOIL 

An  a lysis:  MS-ftBN 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

2-FI uorophenol 

87 

—.p:  _  i  ~  i 

d5-Phsncl 

32 

24  -  113 

2-Br  or.  op  h  end 

35 

44  --  112 

d5-Ni trobsnz  ene 

ar\ 

23  -  120 

2-F 1 uor  ob i p  h en  y 1 

70 

30  --  113 

d  i  0- As  o'o  snssns 

86 

60  -  126 

2.4. 6-Tribromop'nsnol 

71 

in  _  -i  io 

X  /  X  . - - 

d i 4~p -Ter  p  H  en  y 1 

37 

X  W  X  ■  / 

Sample  No.  66 

Matrix:  SOIL 

Analysis:  MS— ABN 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limit s 

2-FI uor op hen a 1 

32 

25  -  121 

d 5-Phenol 

78 

24  -  113 

2-Bramophenol 

78 

44  -  112 

d5-Ni trobsnzens 

78 

23  -  1 20 

2-FI uor ob i phenyl 

74 

30  --  115 

diO-Azobenzene 

74 

60  -  126 

2. 4. 6-Tr i bramcphenal 

71 

19  -  122 

dl4-p-Ter phenyl 

90 

13  -  137 

Samp  1 e  No .  67 

Matrix:  SOIL 

An  a lysis:  MS- ABN 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

2-Flucrophanol 

75 

iali. 

dS-Phsr.ol 

76 

24  -  113 

2-Bromcphenol 

72 

44  -  112 

d5-Ni trobenzene 

69 

23  -  120 

2-FI uor ob i phany 1 

67 

•30  -  115 

dlO-Azobenzene 

63 

60  -  126 

2.4. 6-Tribromophanol 

75  • 

19  -  122 

d 14-p-Terphenyl 

75 

IS  -  .137 

a  t  o  a.  t  o  a  to  a  to  o  ifc 


Sample  i\io-  67MS 


Msfcr  i  : 


SOIL 


MS- ABM 


Anal ysi  as 


Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  ir.i  t  = 

2 -FI uor ophanol 

oo 

25  -  121 

dS-Phenol 

69 

24  -  US 

2-Br  omopheno  i 

66 

44  -  U2 

d 3-N i t  r ob  an  z en s 

62 

• 

23  —  i 20 

2-F1 ucrob i phenyl 

61  • 

d lO-Azobenzena 

72 

60  -  126 

2, 4. 6-Tribramophsno.l 

72 

19  -  122 

dl4-p-Tarphenyl 

70 

IS  -  137 

Sample  Mo.  67MSD 

Matrix:  SOIL  An 

al  ysi  *  MS—, 

*BN 

Surrogate 

Percent 

• 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

2-Fluorophenol 

oes 

uw 

O-.  'T*  i 

-J  1  4-  JL 

b 5-Phenol 

55 

24  -  113 

2-Br  onto  phenol 

81 

44  -  112 

d5-Ni  trader, cans 

75 

23  -  120 

2-rl uor obi  phenyl 

74 

30  -  115 

d 10-Azobsnzene 

77 

60  -  126 

2. 4. 6-Tri bromaphenoL 

S4 

19  -  122 

dl4-p -Ter phenyl 

79 

IS  -  137 

<1  VI  K  *-*  K»  v\  O  10  <1  CM  N 

r-i  r-.j  *.»’«  r-i  r*.i  _ *  r*.»  r*i  m 


Samp Is  No.  051SSSB1 


.  Matrix:  SOIL  Analysis:  MS 


Surrogate  ; 

Percent 

< 

Comment 

Compound 

Recovery 

2-F1 uor ophanol 

.  61 

d5-F'henal 

62 

2-Brcmgphanol  . 

.. .  ..  ..  ..._56 . 

-  — •  -  - 

d3-Ni trobanzane 

71  ■ 

- 

2-F1 uor ob i phenyl 

79 

dlO-Azcbenzene 

.  ■  69 

2. 4. 6-Tribromophenol 

;  ■  45 

dl4-p-Ter phenyl 

113 

ABN 

Control 

Limits 

oc:  _  i  o  i 
X  Xm  x 

24-113 
.44  112 

23  -  120 
30  -  115 
60  -  1 
19-1 

■  ie  -  1 


CM  W  K< 


•JOB  No.  3894  DATE:  06/11/87 


Sample  No,  B0530GPXWK1 

Matrix:  WATER 

Anal ys is: 

pcrq-r 

Surrogate 

F'ercsn  t 

Control 

Compound 

Recovery 

Commen t 

L  i  iu  1 1  s 

Di butyl  chi crendate 

84 

24  -  150 

Isodrin 

41 

43  -  118 

Samp  1  s  No,  oo* 

Matrix:  WATER 

Analvsi  ss 

PEST 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

! _ i  mi  t  s 

.Di  butyl  chi  orendate 

97 

24  -  150 

Isodri n 

51 

43  -  113 

Sample  No,  64 

Matrix:  WATER 

Analysis: 

OCCT 
i  wO  > 

Surrogate 

Percent 

. Control 

Compound 

’ Recovery 

Comment 

Limits 

Dibutylchlorendate 

S6 

24  -  150 

Isodrin 

26 

43  -  113 

Sample  No.  65 

Matrix:  WATER 

Anal ysi s: 

PEST 

Sur rag ate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

Dibutylchlorendate 

90 

24  -  150 

Isodrin 

59 

43  -  HE 

Sample  No.  65MSD 

Matrix:  WATER 

Anal ysi s: 

PEST 

Surr agate 

Percen  t" 

Control 

Compound 

Recovery 

Commen t 

Li  mi ts 

Di butyl chi orendate 

74 

24  -  150 

Isodrin 

56 

43  -  113 

4 


Samp .1  s  Mg.  65MS 

Matrix:  WATER 

Anal ysis: 

PEST 

Surrogate 

Per can t 

Con trol 

Compound 

Recovery 

Comment 

Li  mi ts 

Bi bah y 1 c h L a r e n  d a t  a 

74 

24  -  ISO 

Isodr  in 

27 

43  -  lie 

Sample  Mg.  7/. 

M  5  <•  w  i  w  .  1.1  A  TCrp 

1  iO'.i  .1  t\  •  vjn  i  i _ r\ 

Analysis: 

PEST 

Surrogate 

Per can t 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

D i  t u  t y 1  chi  or end at e 

95 

24  -  130 

Isodr  in 

33 

43  -  118 

Samp Is  No,  72 

Matrix:  WATER 

nnal ysi s : 

OCTCT 

1  u-  w  1 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

D i buty 1 ch 1 orenda ts 

96 

24  -  150 

Isodr  in 

56 

43  -  US 

r 


i 

) 

i 


JOB  Wo.  3394  DATE: 

07/02/87 

Samp 1 e  Wo ,  i 

Matrix:  SOIL 

Analysis: 

MS— VGA 

! 

Surrogate 

Cwfnpoun  d 

Percent 

Recovery 

Comment 

Control 

Li  mi ts 

i 

t 

p-Bromo-f  lucrcbenzsns 
d4~  1 . 2— D.i  ch  i  oroethane 

O/- 
*_•  *_* 

98 

74  -  121 

70  -  121 

SI  -  117 

i 

d8-Tol usne 

101 

Samp 1  e  No .  3 

Matrix:  SOIL 

Analysis: 

MS-VQA 

i 

( 

Surrogate 

Compound 

Percent 

Recovery 

Comment 

Control 

Li  mi ts 

j 

p-Bromo-f  luo'rob  en  sene 
4" i  *  2-Di  chi oroethane 
dS-Tol  usne 

91 

98 

106 

74  -  121 

70  -  121 

SI  -  117 

i 

) 

? 

Sample  Wo.  4 

Matrix:  SOIL 

Anal ysi a: 

MS-VQA 

i 

Surrogate 

Compound 

Percent 

Recovery 

Comment 

Control 

Limits 

\ 

i 

p-Bromo-f 1 uoroben;ena 
d4-l . 2-Di chi oroethane 
dS-Toluene 

120 

112 

108 

74  -  121 

70  -  121 

81  -  117 

! 

Samp 1 e  No .  5 

Matrix:  SOIL 

Analysis: 

MS-VQA 

Surrogate 

Compound 

Percent 

Recovery 

Comment 

Control 

Limits 

/ 

p-Bromo-f  iuorobensene 

80 

■71  _  i  <->  * 

\ 

d4- 1 . 2-Di chi oroethane 
dS-Tol usne 

S3 

94 

t  *T  —  1  J, 

70  -  121 

81  -  117 

) 

i 


Samp I s  No .  6 

i  iu  »-/  j.  r\  »  O  •—*  1  w 

Anal ysi s  5 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li mi ts 

p-Bromo-r luorobenoene 

92 

74  -  121 

d4~l .  2--D1  chi areathane 

101 

70  -  12.1 

d 8-Toluene 

95 

81  -  117 

Samp  I  s  No  *  / 

Matrix:  SOIL 

Analysis: 

MS -VGA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

p-3r omoT 1 uorobenzene 

94 

74  -  121 

d4- 1 . 2-Di chi orosthane 

93 

70  -  121 

dS-Tol uene 

105 

SI  -  117 

Samp is  No .  S 

Matrix:  SOIL 

Anal ysi s : 

MS -VGA 

Surrogate 

.  Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-Bromo-f  1 uorobenzene 

86 

74  -  121 

d4-l . 2-Di chi  or os than s 

98 

70  -  121 

d 8-Toluene 

96 

81  -  117 

Sample  No.  0511VSBJ1 

Matrix:  SOIL 

Analysis: 

MS-V0A 

Surrogate 

Percent 

Control 

Compound 

Recovery- 

Comment 

Li  mi  ts 

p-Bromof 1 uorobenzene 

92 

74  -  121 

d4-l . 2-Dichloroethane 

97  ' 

70  -  121 

dS-Tol uens 

93 

81  -  117 

JOB  No.  3894  DATE:  36/19/87 


Sample  No.  7MS 

Matrix:  SOIL 

Anal y si s: 

MS— VGA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi  ts 

p-Bromof 1 uorobenzene 

S3 

74  -  12 

d4-l .  2-Di  chi  oroetha.ne 

111 

70  -  12 

d8-Tol uane 

96 

31  -  11 

Sample  No.  7MSD 

Matrix :  SOIL 

Anal ysi s: 

MS— VGA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

p-Bromof 1 uorobenzene 

81 

74  -  12 

d4-l . 2-Di chi oroethane 

111 

70  -  12 

d8-Tol usne 

98 

81  -  11 

f  -0  t  o 


\ 

l  ■ 


J08  No.  3894  DATE:  06/05/87 


Sample  No.  9 

Surrogate 

Compound 

P“8romof 1 uorobenzene 
d4-1 .2-Dichloroethane 
d8-Tol uene 

Sample  No.  10 

Surrogate 

Compound 

p-8romof 1 uorobenzene 
d4-1 .2-Dichloroethane 
d8-Tol uene 

Sample  No.  11 

Surrogate 

Compound 

p-8romof 1 uorobenzene 
d4-1 .2-Dichloroethane 
d8-Tol uene 


Matrix:  SOIL  Analysis:  MS-\ 
Percent 

Recovery  Comment 


Control 

Limits 


Matrix:  SOIL  Analysis:  MS-\ 
Percent 

Recovery  Comment 


Control 

Limits 


Matrix:  SOIL  Analysis:  MS-N 
Percent 

Recovery  Comment 


Control 

Limits 


Sample  No.  12 

Surrogate 

Compound 

p-Bromofl uorobenzene 
d4-1 .2-Dichloroethane 
d8-Tol uene 


Matrix:  SOIL  Analysis:  MS-\ 
Percent 

Recovery  Comment 


Control 
Limi ts 

74  -  121 
70  -  121 
81  -  117 


JOS  No. 


339^  DATE:  06/24/87 


Sample  No.  13 

Matrix:  SOIL 

Anal ys is : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi  ts 

p-Sromof 1 uoro benzene 

112 

74  -  121 

d4-1 .2-Dichloroethane 

103 

70  -  121 

d8-Toluene 

108 

81  -  117 

Sample  No.  1 4  MS 

Matrix:  SOIL 

Ana  lysis: 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limi ts 

p-8romof luorobenzene 

101 

74  -  121 

d4-1 .2-Dichloroethane 

104 

70  -  121 

d8-Tol uene 

99 

81  -  117 

Sample  No.  14  MSD 

Matrix:  SOIL 

Anal ysi s : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limi ts 

p-Sromof luorobenzene 

100 

74  -  121 

d4-1 .2-Dichloroethane 

102 

70  -  121 

d8-Toluene 

99 

81  -  117 

Sample  No.  26 

Matrix:  SOIL 

Analysis  : 

MS-VOA 

Sur rogate 

Percent 

Control 

Compound 

Recovery 

Comment 

L  i  m'i  t  s 

p-Sromof luorobenzene 

112 

74  -  121 

d4-1 .2-Dichloroethane 

126  * 

‘  <L 

70  -  121 

d8-Tol uene 

104 

81  -  117 

Sample  No.  14 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 


Percent  Control 

Recovery  Comment  Limits 


p-8romof luorobenzene 

105 

d4-1 . 2-Dichloroethane 

95 

d8-Tol uene 

105 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  15 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 


Percent  Control 

Recovery  Comment  Limits 


p-8romof 1 uorobenzene 

98 

d4-1 . 2-Dichloroethane 

102 

d8-Tol uene 

110 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  16 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 


Percent  Control 

Recovery  Comment  Limits 


p-8romof luorobenzene 

112 

d4-1 .2-Dichloroethane 

100 

d8-Tol uene 

88 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  17 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate  Percent  Control 

Compound  Recovery  Comment  Limits 


p-Bromofl uorobenzene 

98 

d4-1 .2-Dichloroethane 

97 

d8-Tol uene 

99 

74  -  121 
70  -  121 
81  -  117 


A 


J08  No.  3894  DATE:  06/05/87 


Sample  No.  20 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

p-8romof 1 uorobenzene 

99 

74  -  121 

d4-1 . 2-Dichloroethane 

99 

70  -  121 

d8-Tol uene 

1  04 

81  -  117 

Sample  No.  21 

Matrix.:  SOIL 

Analysis:  MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

p-8romofl uorobenzene 

87 

.  74  -  121 

d4-1 .2-Dichloroethane 

97 

70  -  121 

d8-Tol uene 

95 

81  -  117 

Sample  No.  22 

Matrix:  SOIL 

Analysis:  MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

p-8romof 1 uorobenzene 

100 

74  -  121 

d4-1 .2-Dichloroethane 

97 

70  -  121 

d8-Toluene 

102 

81  -  117 

Sample  No.  23 

Matrix:  SOIL 

Analysis:  MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

p-Bromof 1 uorobenzene 

95 

74  -  121 

d4-1 . 2-Dichloroethane 

106 

70  -  121 

d8-Toluene 

104 

81  -  117 

A 


Sample  No.  24 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 

p-8romof luorobenzene 
d4-1 . 2-Dichl oroethane 
d8-Toluene 


Percent 

Recovery  Comment 


Control 

Limits 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  25 

Surrogate 

Compound 

p-8romof luorobenzene 
d4-1 . 2-Dichl oroethane 
d8-Toluene 


Matrix:  SOIL  Analysis:  MS-\ 
Percent 

Recovery  Comment 


Control 
Limi ts 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  27 

|  Surrogate 
Compound 

p-Bromof luorobenzene 
d4-1 . 2-Dichloroethane 
.  d8-Toluene 

i 

-  Sample  No.  0520VS8J1 

j  Surrogate 
a  Compound 

|  p-Bromof luorobenzene 
3,  d4-1  . 2-Dichloroethane 
d8-Toluene 


Matrix:  SOIL  Analysis:  MS-\ 
Percent 

Recovery  Comment 


Matrix:  SOIL  Analysis:  MS-\ 
Percent 

Recovery  Comment 


Control 

Limits 

74  -  121 
70  -  121 
81  -  117 


Control 

Limits 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  !3  Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Percent 

Control 

Compound 

Recovery  Comment 

Units 

p-srcnofluorcbanzene 

97 

74  -  121 

ci-<  .2-Oichloroetr.ars 

125^ 

70  -  121 

aS-Tciuene 

102 

81  -  117 

Sa.isie  No.  IS 

.Matrix:  SOIL  Analysis:  i 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery  Comment 

Limits 

p-Sroncflucrobenzene 

S3 

74  -  121 

di-;.2-0ichloroethane 

if;  ii3 

70  -  121 

dS-Taluene 

108 

31  -  117 

Sample  No.  2S 

Matrix:  SOIL  Analysis: 

MS-VOA 

Sur-ogate 

Percent 

Control 

Conccund 

Recovery  Comment 

limits 

p-aromofluorcbsnzene 

92 

74  -  121 

ci-l.2-0ichlorcstr.ane 

124# 

70  -  121 

d8-Tcluene 

111 

81  -  117 

Sample  No.  29 

Matrix:  SOIL  Analysis: 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery  Comment 

limits 

p-aromofluorobenzene 

93 

74  -  121 

d4-1.2-Dichloroethane 

123  y 

70  -  121 

d3-Toluene 

112 

81  -  117 

Matrix:  SOIL  Ana'ysis:  «S-V0A 


Saiple  Sc.  34 


Matrix:  SOIL  Analysis:  MS-VOA 


Sur-cgata 

Percent 

Control 

Ccnccur.a 

Recovery  Connect 

Units 

p-Srcscrlucrcbenzer.e 

01 

U  i 

74  -  121 

di-i .2-Oichlorcethane 

123  Y 

70  -  121 

c'S-Tolusne 

107 

8:  -  117 

•Sample  No.  25 

Matrix:  SOIL  Analysis:  MS- 

•VGA 

Surrogate 

Percent 

Control 

Cciccunc 

Recovery  Ccnr.snt 

Limits 

p-Brcrofluorocenzens 

54 

74  -  121 

ci-1  .2-Dichloroethana 

105 

70  -  121 

cS-Toluene 

107 

81  -  117 

Sample  No.  38 

Matrix:  SOIL  Analysis:  MS-VOA 

Surrogata 

Percent 

Control 

Compound 

Recovery  Cement 

Limits 

p-3rc,T.ofluorccanzer.e 

94 

74  -  121 

c4-1.2-0ichloroethane 

110 

70  -  121 

d3-'oluene 

108 

81  -  117 

Sarcle  No.  37 

Matrix:  SOIL  Analysis:  MS- VO A 

Surrogate 

Percent 

Control 

Ccapcunc 

Recovery  Cement 

Limits 

p-crc.’toflucrobenzer.e 

93 

74  -  121 

d4-1. 2-Oichlorcethane 

103 

70  -  121 

dS-7oluene 

106 

81  -  117 

‘•"acn'x:  SOIL  Analysis:  XS-VCA 


v,c_  3g 


j.r'cgate 

\&n:cund 


I 


Srcmofiucrcbsnzsne 
-1.2-Dichiarcethana 
o8-“o!eer.e 


1 


)ia  No.  33 

*-  a -o 

*•  X 

:ncoend 


Percent  Centre! 
Recovery  Cement  Units 

94  74  -  12: 
110  70  -  52! 
103  31  -  117 


Matrix:  SOIL  Ana 'ys'S:  MS-VGA 

Percent  Control 

Recovery  Cement  Units 


^srocoflucrccanzene 

.2-Oicr.loroethane 

G$“  i  0  !  vJ3r.8 


S3 

112 

107 


74  -  121 
70  -  121 
81  -  117 


jneie  No.  0521VS3J1  Matrix:  SOIL  Analysis:  MS-VOA 

Surrogate  Percent  Centro’: 

Recovery  Cement  Limits 


i 

p-5rc.T.of!uorob9nzsne 
3'--i.2-0ichloroathane 
f '-Toluene 


95 

74  - 

121 

1G5 

70  - 

121 

102 

81  - 

117 

J08  No.  3894  DATE:  06/05/87 

Sample  No.  40MSD  Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 


Percent  Control 

Recovery  Comment  Limits 


p-Bromof luorobenzene 

95 

d4-1 .2-Dichloroethane 

100 

d8-Toluene 

102 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  40 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogcite 

Compound 


Percent  Control 

Recovery  Comment  Limits 


p-Bromof luorobenzene 

92 

d4-1 .2-Dichloroethane 

100 

d8-Toluene 

101 

74  -  121 
7  Q  -  121 
81  -  117 


Sample  No.  4 QMS  Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 


Percent  Control 

Recovery  Comment  Limits 


p-Bromof luorobenzene 

97 

d4-1 .2-Dichloroethane 

104 

d8-Tol uene 

102 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  41 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate  Percent  Control 

Compound  Recovery  Comment  Limits 


74  -  121 
70  -  121 
81  -  117 


p-Bromof luorobenzene 
d4-1 . 2-Dichloroethane 
d8-Toluene 


96 

103 

105 


Sample  No.  43 

Matrix:  SOIL 

Ana  lysis: 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limi ts 

p-Sromof 1 uorobenzene 

113 

74  -  121 

d4-1 . 2-Dichl oroethane 

127 

C 

70  -  121 

d8-Toluane 

102 

81  -  117 

Sample  No.  54 

Matrix:  SOIL 

Ana  lysis: 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Commen  t 

Limi  ts 

p-Bromcf 1 uorobenzene 

97 

74  -  121 

d4- 1 . 2-Dichloroethana 

102' 

70  -  121 

dS-Toluene 

99 

31  -  117 

Sample  No.  55 

Matrix:  SOIL 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limi ts 

p-Sromof 1 uorobenzene 

93 

74  -  121 

d4-1 . 2-Dichloroethana 

104 

70  -  121 

dS-Toluene 

101 

•31  -  117 

Sample  No.  56 

Matrix:  SOIL 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limi ts 

p-8romof 1 uorobenzene 

94 

74  -  121 

d4-1 . 2-Dichl oroethane 

1 1  1 

70  -  121 

dS-Toluene 

99 

81  -  117 

Sample  No.  42 

Matrix:  SOIL 

Ana lysis:  MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

p- Sr omof luorobenzene 

96 

74  -  121 

d4-1 .2-Dichloroethane 

101 

70-  -  121 

d8-Toluene 

103 

81  -  117 

Sample  No.  44 

Matrix:  SOIL 

Analysis:  MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

p-Bromof luorobenzene 

S9 

74  -  121 

d4-1 .2-Dichloroethane 

96 

70  -  121 

d8-Toluene 

97 

81  -  117 

Sample  No.  45 

Matrix:  SOIL 

Analysis:  MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

p-8r omof luorobenzene 

97 

74  -  121 

d4-1 . 2-Dichloroethane 

93 

70  -  121 

d8-Toluene 

103 

81  -  117 

Sample  No.  46 

Matrix:  SOIL 

Ana lysis:  MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

p-Bromof luorobenzene 
d4-1 . 2-Dichloroethane 
d8-Toluene 


103 
92 

104 


74 

70 

81 


121 

121 

117 


Sample  No.  47 


Matrix:  SOIL  Analysis:  MS-VOA 


Sample  No.  51 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 


Percent  Control 

Recovery  Comment  Limits 


p-Bromof 1 uorobenzene 

94 

d4-1 .2-Dichloroethane 

100 

d8-Toluene 

102 

74  -  121 
70  -  121 
81  -  117 


Sample  No.  52 


Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 

p-Bromof 1 uorobenzene 
d4-1 . 2-Dichl oroethane 
d8-Toluene 

Sample  No.  53  Matr 

Surrogate 

Compound 

p-Bromof 1 uorobenzene 
d4-1 . 2-Dichloroethane 
d8-Toluene 


Percent  Control 

Recovery  Comment  Limits 


98 

74  - 

121 

99 

70  - 

121 

102 

81  - 

117 

:  SOIL  Analysis:  MS- 

-VOA 

Percent 

Control 

Recovery  Comment 

Li mi ts 

93 

74  - 

121 

'  96 

70  - 

121 

101 

.  81  - 

117 

Sample  No.  0523VS8S1  Matrix:  SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 


Percent  Control 

Recovery  Comment  Limits 


p-8romof 1 uorobenzene 
d4-1 .2-Dichloroethane 
d8-Toluene 


94 

95 
100 


74 

70 

81 


121 

121 

117 


Sample  No.  61 

Matrix:  SOIL 

Anal ysi s : 

MS-VOA 

1  Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

f  p-Sromof luorobenzane 

■  100 

74  -  121 

d4-1 . 2-Dichl oroathane 

109 

70  -  121 

|  dO-Toluene 

101 

81  -  117 

Sample  No.  62 

Matrix:  SOIL 

Anal ysi s  : 

MS-VOA 

j  Surrogate 

Percent 

Control 

" Compound 

Recovery 

Comment 

Li mi ts 

|  p-8romof luorobenzane 

101 

74  -  121 

*•  d4-1  .  2-Dichl croethane 

119 

70  -  121 

d8-Toluane 

101 

81  -  117 

Sample  No.  66 

Matrix:  SOIL 

Anal ysi s : 

MS-VOA 

Surrogate 

Percent 

Control 

_ Compound 

Recovery 

Comment 

Limits 

I  p-Sromof luorobenzane 

96 

74  -  121 

1  d4-1 . 2-Dichl oroathane 

127 

C 

70  -  121 

1  dS-Toluen'e 

103 

81  -  117 

J  Sample  No.  0522VSJ2 

Matrix:  SOIL 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

1  Compound 

Recovery 

Comment 

Limits 

dp» 

p-Bromof luorobenzene 

101 

74  -  121 

If d4-1 . 2-Dichloroethane 

106 

70  -  121 

0  d8-Toluena 

103 

81  -  117 

Sample  No.  57 

Matrix:  SOIL 

Analysis  -. 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-Sromof 1 uoro benzene 

102 

74  -  121 

d4-1 . 2-Dichloroethane 

103 

70  -  121 

d8-Tol uene 

1  00 

31  -  117 

Sample  No.  53 

Matrix:  SOIL 

Ana  1 ys is: 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi  ts 

p-Sromof 1 uoro benzene 

99 

74  -  121 

d’4-1  . 2-Dichl  oroethane 

102 

70  -  121 

dS-Tol uene 

99 

31  -  117 

Sample  No.  59 

Matrix:  SOIL 

Analysis : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-ercmof luorobenzene 

100 

74  -  121 

d4-1 . 2-Dichloroethane 

1  12 

70  -'  121 

dS-Toluene 

93 

31  -  117 

Sample  No.  60 

• 

Matrix:  SOIL 

Analysis  : 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limi ts 

p-Sromof luorobenzene 

101 

74  -  121 

d4-1 .2-Dichloroethane 

102 

70  -  121 

dS-Toluene 

101 

31  -  117 

n’-j.  oc' 


DATE :  36 / 1 1 /3 7 


Sample  No.  67 

Matrix:  SOIL 

final ysi s : 

MS— VGA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

p-S'rcmcr  1  uerobsncene 

96 

74  -  121 

d4-i . 2-Di chi  or oethane 

91 

73  -  121 

dS -Toluene 

123 

31  —  1 i 7 

Sample  No.  63 

Matrix:  SOIL 

final  ye  is: 

MS-VQA 

Surrogate 

pav^r  arit 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

P -Sromot  1  nor  c-b  ensena 

96 

74  —  121 

d  4- 1 , 2~D i oh i or  ost h an  e 

S3 

73  -  121 

d 3-Toluene 

96 

31  -  117 

Samp 1 s  No .  69 

Matrix:  SOIL 

final ysi si 

MS-VQA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

p-Sromof 1 ucrobsnzene 

95 

• 

74  -  121 

d4-  i .  2-Di  chi  o  roe  thane 

99 

70  -  121* 

dS-Toi uene 

103 

SI  -  117 

samp 1 s  No .  >0 

Matrix:  SOIL 

Anal ysi s : 

MS-VCA 

Surrogate 

Percent 

Control • 

Como  our.  d 

Recover v 

Comment 

Li  mi ts 

c-Sromor 1 uorobsno sne 

97 

74  -  121 

d4  - 1 . 2-Di  chi  croeth&r.s 

90 

70  -  121 

dS-Toluene 

101 

SI  —  1  i7 

t 


I 

J 


Sample  Na.  73 

Matrix:  SOIL. 

Analysis: 

MS— VGA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

p-Sromot 2  uorcbenzens 

?6 

74  -  121 

d4-l . 2-Di chi oroethane 

93 

70  -  121 

dS-7ol usns 

102 

31  -  117 

Sample  No.  74 

Matrix:  SOIL 

Anal ysi s: 

MS— VGA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-Brdmor  1  uorcbenzens 

1 32 

74  -  121 

c--i .  2-Di chi oroethane 

90 

70  -  121 

dS-Tci uen e 

102 

31  -  117 

Sample  Mo.  7&MSD 

Matrix:  SOIL 

Anal ysi  = : 

MS— VGA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-Sromcv 1 uorcbenzens 

101 

74  -  .121 

d4-l .  2-D.i  on!  or  a  ethane 

102 

70  _  ini 

dS-7ol uens 

103 

SI  -  117 

Sample  No.  76  . 

Matrix:  SOIL 

Analysis: 

MS-VGA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

p-Bromcf l uorobenzene 

101 

74  -  121 

d  4 - L . 2-Dichioroethans 

132 

70  -  121 

dS-7o.l  uene 

104 

Si  -  117 

I: 

r~ 

(_ 


3 amp Is  No .  76 MS 

Matrix:  SOIL 

Anal ysi  s: 

MS-VOA 

Surrogate 

Far  carve 

Control 

Compound 

Fees very 

Comment 

Li  mi ts 

p-Srcmor  1  uorobenzene 

101 

74  -  121 

d4-i  .  2-Di  chi  orcsthar.s 

101 

70  -  121 

dS-7ol asna 

104 

SI  -  117 

j 

Samole  Mo,  7/  ....... 

Matrix:  SOIL 

Anal ysi s: 

MS-VOA 

K 

Surrogate 

Percent 

Control 

T 

\ 

Compound 

Recovery 

Comment 

Li  mi  ts 

p-Bromor 1 ucrobsncsne 

102 

74  -  121 

» 

d4-i . 2-Di chi oroethane 

Q  * 

70  -  121 

1 

t 

dS-Tol usns 

106 

SI  -  117 

T 

> 

{ 

Sample  Mo.  75*-? 

Matrix:  SOIL 

Anal ysi s: 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

p-Sroma-f  i  uorobenzene 
d4-i . 2-Di chi oroethane 

132 

?S 

74  -  121 
70  -  121 

dS-Toi uens 

102 

81  -  1.17 

1 

1 


* 


I 


Sample  No.  0522VSSJ1 


SOIL  Analysis:  MS-VOA 


Surrogate 

Compound 

p-Bromof 1 uorobenzene 
d4-1 . 2— Oichloroethane 
d8-Toluene 


Control 

Limits 

74  -  1 
70  -  1 
SI  -  117 


eg  eg 


Sample  No.  0522VS81 


Matrix:  SOIL 


Analysis:  MS- VO A 


Surrogate 

Compound 


Percent 

Recovery  Comment 


Control 

Limits 


p-8romof 1 uorobenzene 

97 

d4-1 . 2-Dichl oroethane 

99 

d8-Toluene 

99 

74 

- 

121 

70 

- 

121 

81 

- 

117 

JOB  No.  3394  DATE:  06/19/37 


Sample  No.  2RI 

Matrix:  SOIL 

Anal  ysi  s: 

MS-VDA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Limits 

p-Bromo-f  luorobenzene 

105 

74  -  121 

d4-l . 2-Dichloroethane 

34 

70  -  121 

d8-Toluene 

93 

81  -  117 

Sample  No.  0513VMSBJ1 

Matrix:  SOIL 

Anal ysi s: 

MS-VOA 

Surrogate 

Percent 

Control 

Compound 

Recovery 

Comment 

Li  mi ts 

p-Bromo-f  1  uor  obens  ene 

90 

74  -  121 

d4~l . 2-Dichl oroethane 

82 

70  -  121 

d 8-Toluene 

91 

81  -  117 

1 

i 


j  08  No.  3834 

pATC.  ne/ic/o i 

l/mw.  Uw/  iu/ui 

_Saapl s  No .  8061 

2SHS.WLQ  Matrix:  HATER 

Analysis:  HERS 

Lurrcgats 

Percent 

Control 

CwHipCUnd 

Recovery 

Comment  Limits 

1  A  C— T 

85 

51  -  127 

|  anpls  No.  83 

1 

Matrix:  HATER 

Analysis:  HERS 

Surrogate 

Percent 

Control 

.Oawhakh^ 

iMiipUUliU 

| 

Recovery 

Comment  Limits 

“0  4  C—T 
t .  V  .  V  t 

99 

5!  -  127 

f  tampl 6  Me.  84 

Matrix:  HATER 

Analysis:  HERS 

CiiKiiMMjkn 

^s/Ui  i  wydvc 

Percent 

Centro i 

^  J 

V  •vtuuuUnQ 

Recovery 

Comment  Limits 

2.4.5-T 

137 

C  51  -  127 

j 

^  ampla  No.  55 

.  Matrix:  HATER 

Analysis:  HERS 

n^urregata 

Percent 

Control 

f  .orapound 

Recovery 

Comment  Limits 

..2.4.5-T 

94 

51  -  127 

Sample  No.  71 

Matrix:  HATER 

Analysis:  HERS 

aiurrogata 

Percent 

Control 

Orapound 

Recovery 

Comment  Limits 

f’4'5"1' 

99 

61  -  127 

Sample  No.  7 INS 

Matrix:  HATER 

Analysis:  HERS 

f|urrcgata 

Percent 

Control 

Compound 

Recovery 

Comment  Limits 

§,,-]■ 

80 

61  -  127 

I  of  £ 


Sample  So.  7 1MSC 

Matrix:  WATER 

Analysis:  HERS 

Surrogate 

Percent 

VsUm.1  0  1 

Compound 

Recovery 

Cora, lent  Limits 

0  i  C_T 
c  .  t  .  i 

78 

61  -  127 

Sample  Sc.  72 

Matrix:  WAicR 

Analysis:  HERS 

Surrogate 

Percent 

'  Control 

Compound 

Recovery 

Ccraraant  Li, -its 

o  j  c.r 

4  •  «S  ■ 

87 

61  -  127 

P^e 


of  £ 


) 

J 


j 


Ji 


I 


.A, 


Additional  Laboratory  Rep  Ideate  Sample  Analyses  Results 


TABLE  1 

Customer  Sample  Number  Verses  Laboratory  Number 


Customer 

Sample  Sample 

Number  Number  Analysis 


87051 3-001 

MW— 6— 1—1 

870513-002 

SB- 1-1 -1C 

) 

87051 8-002 

SB-5-1 -5 

870518-003 

SB- 1-2-2 

(EPA  Split) 

87051 8-004 

SB- 1-5-4 

870518-005 

QA-2-1-6 

(Field  Blank) 

870521-059 

SB-2-2-2 

870521-060 

SD-1-3 

870521-061 

SL.— 1  —  1—1 

870521-062 

TS-6-1 

870521-063 

SL-1-1-1 

(EP  Toxicity) 

870521-064 

TS-6-1 

(EP  Toxiciitf) 

870604-083 

MW-1-1 

(EPA  Split) 

VOA, BNA, metals, petroleum  hydrocarbons 

VOA,  metals,  petroleum  hydrocarbons 

VOA,  BNA, metals, petroleum  hydrocarbons 

VOA, metals, petroleum  hydrocarbons 

VOA,  metals, petroleum  hydrocarbons 

VOA,  metals,  petroleum  hydrocarbons 

VOA,  metals,  petroleum  hydrocarbons 

VOA, metals,  petroleum  hydrocarbons 

Ignitibility 

Ignitibility 

EP  Toxicity  Metals 

EP  Toxicity  Metals 

VOA,  metals,  petroleum  hydrocarbons 


TABLE  2 

Laboratory  Blank  Samples 

Lab  Number  of  Blank  Associated  Samples 

Laboratory  Blanks  for  VOAs 

8706 18-079  QA-2-1-6 

870731-044  Mf-6-1-1 

SB-1-1-10 

SB-5-1-5 

SB- 1-5-4 

SB-2-2-2 

SD-1-3 

MW-1-1 

870805-039  SB-1 -2-2 

Laboratory  Blanks  for  BNAs 

870601-001  MW-6-1-1 

SB-5-1-5 


Laboratory  Blanks  for  EP  Toxicity  Metals 

870527-070  SL-1-1-1 

TS-6-1 


CHAIN-OF^CUSTODY 


mintvill  AClOlSnO  JO 


in 


'.O  CM 


r 


GHGANIC  ANALYSIS  SATA  SEPCH7 


AraiiS  IS:  5705:2-001 

Customer' Sample  ID:  tfa-6-1-1 

Laboratory  Name:  Organic  Sass  Soactrcscopy 

Customer  Name:  5Cw£N 

File  ID:  £021 

Baucis  «atr;x:  EQIu 

Instrument  ID:  FINN-5100 

Pec-~s;:.:r.  N-utcer: 

Data  Release  Authorized  By:  S-3  Canada 

Late  Saas ie  Eeceivec:  :2-.1Ay-:'5S7 

.■iiati.e  Organic 

LOiilSO’jY.CS  “  HSL 

Date  ixt^actefl/Preparec: 

Date  Analyzed:  20-J'JL-l387 

Preparation  Procedure  Number: 

Analysis  Procedure  Number:  £?A-8£40 

Percent  Scsiture:  '■ 

Conc/Siiution  Factor:  5 

Percent  -toisture  icecar.tsc): 

Associated  Blank:  37.J/21-044 

Analyst :  l  •'QLSOf PLI 

.o/«c 


wHo 


74-57-2 

oh.croiecrarie 

73-O0-2 

1. 1.  c-tricr.  .or  ce:.*.ars 

:4-S2-'3 

jrcaofoet.'.ans 

;<;u 

71 -42-£ 

ceri2er.e 

75-01-4 

vinyl  chloride 

t.a 

JV. 

ls.-j6a-Ui.-c. 

rrars-i,  2-c icn ioropropene 

75-00-2 

chlorcethane 

sou 

' * A_7c_a 

2-cn  lo>'oet  sylvi  r.y  1  ether 

r3~0;-£ 

..ethylene  ir.lori'Je 

7»* "  5 

73.:2-v 

£7“i4“l 

acetone 

- 

•  .  jV  ^ 

lv3-:0-i 

4-;.:sthy  1  -£-:ent  anone 

75-15-0 

•carton  disuifice 

£50 

351-75-5 

£-hexanone 

73-25-4 

1,  i-cicr.ioroecrste 

-Li- 

1 1/-.3-4 

tat  “acr..  trust  *.ene 

72-24-3 

1  j  1  “1 1 2.‘:  .Li*  I'c  C  •"  5^.2 

7 .  -jt-i 

. .  1 ,  c.  £-:s:r  scr.  ioroesnane 

•  ^  c 

-1- 

v  vi  ..s  f.5 

I  'IS“2 

I--. 

.,C-‘:0-7 

„ ;  .  .s.^w9.^2 

.v.'-li-; 

l\v— *i“4 

etr./l  lessens 

.  ^  i 

-  *  •*  -  •  — 

— 

sots.  ie'ss 

**  —  - 

— 

f.'.y.  ICiM.'a 

.'2  ”*•*. 

iMCt-.rd  ms  analyzed  for  dak  not  . Si. 

../.a  >*as  found  :r=  the  reagen1:  ... 

.  •  .:.-:es  an  estimated  value. 

Electee. 


aj.r  -r. 


1 


i 


f 

L 


% 


in  01 


t- 1  ni 


55B3ii£  AMflLYSIS  DATS  SEPC.RT 


.-age  1  of  i 


Pnsl..c  .D:  370513-W)- 

Laboratory  Maae:  Organic  Mass  Epectroscoay 

File  ID:  )  06202 


Customer  Sample  ID:  Hvi-6-i-l 
Custooer  'iace:  20W2N 
I’iKi.r  Tatrix:  av.Ii. 


Instnaent  ID:  HP5985 

.iequ-sitior.  :\vjcer: 

Data  .Release  Authorized  Sy:  DC  Canada 

Date  SaEsle  Hscsivec:  li-hAY-lSc? 

Zi i  i/A  —action  ur^aniC 

Co'jpounfls  -  n3L 

Cats  ixiracte-::/ Prepares : 

IjZZQ  nf** L/Z622  Cj-w*wL*13o7 

Preparation  Procedure  itxioer: 

Analysis  Procedure  &acer:  £-fl-o270 

Percent  .vosit  ire:  :5 

Conc/Diluticn  Factor:  v.O 

Percent  Moisture  icecar.ted): 

Associated  riar.K:  i7C60i-C0l 

analyst:  _  HDLSCPPLE 

vrta 


JO"-: 


105- 55-2 
IU-S4-4 
55-57-3 
•541-72-1 

106- 46-7 
.00-51 -£ 
55-50-: 


phenol 

wlSla— C  .s.-r.‘5v..7.,ct. 

E-cnlcroonsnoI 

l.U-dicnlorocsr.zene 

1, 4-aicr.;oro3e.'.:ese 

zenzyi  als:.wl 

IjE-dicniorooerizsre 

■-ustr.yiahericl 


2Si'c-:.'.c«rci5o;r-;:/ 


ar 


, 3? ' a« 


•  w  -fw 


-vl 


»c:: 


JuVU 

IOS-47-3 

4-cn -.cream  line 

UUvu 

W.jOM 

*37*62- w 

r.exacr.  .croc::  ac  i  ere 

.... 

iivu 

wS-^U-/i-j 

4-c*ilcro-2-aetnylohsnol 

w  J  /  _ 

230L 

Si -57 "6 

i'-zethylnaontnalena 

. 

77A1 

wwV. 

?7-i7-a 

texacr.lorocyck-eentadierie 

ZZ'jti 

2200 

20-Jfc-i 

c.  4,S-;r:c.ilcrochenol 

22011 

2302 

55-P5-4 

2, 4,  S-trichiorocnenol 

<  S^iJ 

1  JVVW 

2  -.‘.'i  1  ■:  re  r.arr.t.:  signs 

77  Ml 

2200 

o8-?a-4 

2-nitroamlire 

1500U 

?  •  ’  •* 

:.  srr.’.ihthaiate 

.  1  - 

‘7o“2£-3 

ace' sr.s 

•  »VA» 

i . — *C«. 

»  /  .*  w  — 

'Av:..;3 

^ 

to-'.,  “r.'s.' e 

.  . 

Z  -*Vw 

2.  T-..*::r-j:.-.enoi 

— 

>  *  — « i.1 

::.-5*-.c. 

-Wv  - 

*  *  ■< 

.ran 

.  . 

Jw*.  - 

' - f -  4- - 

2,  T-simtrotoluane 

•  \  , 

:!c*..-*3 

- /  j  1  .  .STS 

2-.. 

' ”-a.::s 

:2.. 

£:.-r  > 

s-  r. 

.  -  was  analyzed  for  bat  to: 

i.r.3  was  found  in  the  reagent 
I  -  .’-.cicates  an  estimated  value. 

..  Js;ected. 


he  .'..-iter  .a  a:;a:ra::e  ;e:ec:::r.  1 


:=SAMie  ANALYSIS  CATS  REPOST 


Anai.13  ID:  370513-00: 

Customer  Sample  IS:  .1W-6-1-1 

Laboratory  Na*e:  Organic  .'lass  S 

cectroscopy 

'  Custoaer  Na.ie:  50i€N 

File  ID:  )  06202 

«sJ<P«6  *  Dt.  li_ 

instruwit  ID:  £5965 

Dec.isiiion  vuacer: 

Data  Release  Authorized  3y :,  DC 

5c.',aua 

Sate  Saacie  Receives:  .3-itSY-:3S7 

3/N/A  F 

raction  Organic  Coapounos  -  hSL 

Cate  Extracies/rresares: 

Date  Analyzes:  S-.TS.-I3S7 

Presaration  Procedure  .Vjuer: 

Analysis  Procedure  N'uater:  EPA-8270 

Percent  tosiiure:  13 

Cor.c/Sii.ticr.  Factor:  1.0 

Percent  foisture  ldecar.tes) : 

Analyst:  L  nCLECPPLE 

Associates  Slanx:  57 

060: -00: 

r*AC 

wOvi 

-I-  *5 

-«iD 

100-01 -S 

4-rs::rcanuifte 

iSv'CJ 

53-70-3  sioenz ;a,  n) anthracene 

534-52-1 

4<  £-d  i  n  i  t  r  o-c-'Ji  :h>  1  scene . 

idXu 

131-24-2  2enzo(g.h,  ilperyiene 

£6-30-5 

ft-nitrosodi:henyia«iir.e 

2Z0U 

101-55-3 

‘f-src-fflopranyl-j^sny.etcer 

55-?L‘ 

■  ■  ^-.7'  « 

.  -  3  i  *t  • 

lexacn  i:-rc:sr.zens 

ooj'j 

37-o6-5 

Sentacn.oropr.aM. 

aWva 

•35-01-3 

Mer.antr.rsne 

7  ;**>*  • 

aWU 

.30-1 c-/ 

£r:;-,ra:=r.2 

ws.%  W 

34-74-3 

■::-n~jutyi:fc;ha,a:3 

52GU 

ivi-V^r-C 

r .  'cf'.:*sv,a 

-wVj 

. 0 3-00-j 

ryrene 

- 

„  .  * _  ■ _ «  _ 

. 

w-  • 

.... 

-j.  .. 

_  .  -V\-  • 

'jase 

...4- 

,'*•  ’-J 

m  -i"2*  *'.“=4,Y  "  5  - 

. . . . 

4  _  ^  «7 

:  ..  =  ■=  r 

»-  Jm 

.."-54-’J 

c  i  -  r. -*:c  c  / :  ca:r.3i  a*  5 

22iti 

-.  ~  «■  ; 

' .  .C  'i.1"*  mi'  i 

.  ...  : 

"  "  "  *  ** 

.  » .  .  -  -  -  -  -  - 

■  - 

-  " • ~Vi.  r.ri  aje  or.alv70rl  fni»  V—  r:if  — -- - 

•  “  '  J 
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3FSSNIC  ANALYSIS  DATA  REPiJRT 


Laboratory  Name:  Organic  Jass  Spectroscopy 

File  ID:  >  C6202 

Instrument  ID:  HP5985 

Data  Release  Authorized  Ey:  ZZ  Ca'aca 


Customer  Sancpie  ID:  rW-5-i-: 
Custoaer  N'aae:  5S*cN 
:a«s:-i=  'iair:x:  3CI^ 

:-5C-is::;:r.  Ni^ser: 

.3-SSY-1537 


'=n:ative:y  Identified  Cc-aaounds 


Date  cxtractes/Preparsc: 
Preparation  Procedure  Nuacer: 
Percent  Kosxture:  13 

Percent  "c-isture  idecar.tecJ: 
Issociatec  Blank: 


Date  finaxyzee:  cS-JLL-:337 
Analysis  Procedure  .vuacer:  EPS-3270 
Cor.c/S ilation  Factor:  1.0 

Analyst :  _  -CLSCPPLE 


ug/KS 


CAS 


uZt  <2 


D.ACc.jNt  SLCChCL  I/vlvO  -- 

BUTYL  Zz-LZZL/Z  130 

SuKYL  \ETCNE  lir) 

LVNCbN  *1  tSSv 

•rrtm 
.wb ; Tu 

*  lie 


rru_7U  .  RwlW 

3I.l£7hYL  rfPTANt 
TAlitETriYL  HEXANE 
wNKNCxN  .-YDSCCSR6ENS 


omCO 


.cf'tci-.rc  ^as  a'i./tec  "ir  ~ ~ 'rxecie 
Irdicates  an  Ht.jaie:  ■••’l.e. 


■5  .a  attains:. 2  detection  .iait  rcr  tr-s 


=  SK  POLING 
=  2-JUH987 
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Oak  Ridge  Gaseous  Diffusion  Plant 
Analytical  Chemistry  Department 
Results  of  Analyses 


Customer  Name: 

30KEN 

1 

Customer  Sample  Number:  SB-1-1-10 

Lab  Sample  Number: 

370513-002 

j 

Date  Sample  Received:  13-MAY-1387 

Date  Sample  Comoleted: 

3-AUG-1987 

Date  Sampled: 

Sampled  By: 

Material  Description:  GGWEN  AFB 

Seq. 

Number: 

J 

Activity 

Preparation 

Analysis 

Date 

Number 

Procedure  No. 

Procedure  No. 

Analysis 

Result 

Units 

Analyst 

Ccmpletec  | 

'190208 

EPA-3050(7.5) 

EPA-6010 

Sntieony 

16 

ug/g 

EA  HESTER 

IS— JliN—  i‘537 

EPA-305017.5) 

EPA-6010 

Beryllium 

0.68 

ug/g 

EA  HESTER 

19-JISWK  j 

EPA-3050(7.5) 

EPA-6010 

Cadmium 

<0.30 

ug/q 

EA  HESTER 

13-JiiN-i9L  1 

EPfi-3050  (7. 5) 

EPA-5010 

Chromium 

12 

ug/g 

EA  HESTER 

19— JUN— 1937 

£PA-3050(7.5) 

EPA-6010 

Copper 

6.3 

uo/g 

EA  HESTER 

13-JiiN-lSTj 

EPA-3050(7.5) 

EPA-6010 

Lead 

6.8 

ug/g 

EA  HESTER 

19-JL!N-l3{  | 

EPfl— 3050(7. 5) 

EPA-6010 

Nickel 

4.9 

ug/g 

EA  HESTER 

19-JUN-1387 

EPA-3050(7.5) 

EPA-6010 

Silver 

<0.60 

ug/g 

EA  HESTER 

13-JL-N-!9rs 

EPA-3050(7.5) 

EPA-6010 

Zinc 

42 

ug/g 

EA  HESTER 

19-JUN-lSf  ‘ 

102003 

EPA-7060 

Arsenic 

4.4 

■g/kq 

LG  HAMILTON 

1-JCL-13P7, 

EPA-7740 

Selenium 

<0.5 

mg/kq 

LG  HAMILTON 

l-JUL-ISf  1 

EPA-7341 

Thallium 

<1.0 

ag/kg 

LG  HAMILTON 

1-JL'L-lSB/' 

103003 

EPA-7471 

EPfi-7471 

Mercury 

<1.0 

ug/g 

C.  SCHAEFER 

j 

1S*tjo3 

£.-fri550 

zPA-^lS.  1 

.-a: -"o  1 -yore careens 

0. 009 

* 

CA  SEDLACEK 

.•»-;.u-l537 

Program  Manager:  MS  Miller 
Date  Pzproved:  3-AL3-1337 


-  -  - 

ORGANIC  ANALYSIS 

DATA  REPORT 

1 

AnaLIS  ID:  870513-002 

Customer  Sample  ID:  SB-1-1-10 

1 

Laboratory  Name:  Organic  Mass  Spectroscopy 

Customer  Name:  GOUEN 

File  ID:  2022 

Sample  Matrix:  SOIL 

... 

Instrument  ID:  FINN-5100 

Requisition  Number: 

i 

i 

Data  Release  Authorized  Sy: 

DC  Canada 

Date  Sample  Received:  13-MAY-1987 

h 

Volatile  Organic  Compounds  -  HSL 

\ 

Date  Extracted/Prapared: 

Date  Analyzed:  30-JUL-1S87 

Preparation  Procedure  Nuaoer: 

Analysis  Procedure  Number:  EPA-3240 

Percent  fositure:  0 

Conc/Dilution  Factor:  5 

x 

Percent  foist are  (decanted): 

Analyst: 

L  HOLSOPPLE 

Associated  31ank: 

870731-044 

CAS 

ug/kg 

CAS 

ug/ko 

74-87-3 

ehloromethane 

SOU 

79-00-5 

1, 1,2-trichloroethane 

25U 

74-83-9 

breaomethane 

SOU 

71-43-2 

benzene 

251! 

75-01-4 

vinyl  chloride 

SOU 

10061-02-6 

trans- 1 , 3-d ich loropropene 

25U 

75-00-3 

chloroethane 

SOU 

110-75-8 

2-chloroethyivinyl  ether 

SOU 

75-09-2 

methylene  chloride 

30  S 

75-25-2 

broraofora 

2511 

67-64-1 

acetone 

5CU 

108-10-1 

4-aethyl-2-pentarione 

SOU 

- 

75-15-0 

carbon  disulfide 

25U 

591-78-6 

2-hexanone 

501) 

75-35-4 

1,  i-dichioroethane 

25U 

127-18-4 

tetrachloroethene 

25U 

!  75-34-3 

1,  l-dichloroethane 

25U 

73-34-5 

1, 1,2,2-tetrachloroethane 

£5U 

155-60-5 

t  rans- 1 , 2-d  ich  Icrosth  ar.e 

£5U 

108-28-3 

toluene 

r 

67-56-3 

chloroform 

25U 

109-30-7 

chlorobenzene 

Z..~i 

107-06-2 

1,2-dicnloroethane 

25U 

100-41-4 

ethylbenzene 

- 

78-33-3 

2-butanone 

40  3  n 

100-42-5 

styrene 

71-55-6 

1,1,1-trichioroet.hane 

25U 

total  xylenes 

2  *  . 

56-23-5 

carbon  tetrachloride 

£‘5U 

*  108-05-4 

vinyl  acetate 

sou 

75-27-4 

bromodichioroisetnane 

251) 

78-87-5 

1,2-dichisroprooane 

25U 

*•  .;C5i-0i-5 

■:  i  s  - 1 , 3-:'  ich  lor  pore pens 

25U 

73-01-5 

“iM  rp,[,'}vP“"3/,3 

cZU 

1  124-42-1 

A 

: :  :x  :ch  rc.'-st  ar.e 

CJw 

Data  Report 
•s 

ing  Qualifiers: 

1,  "  -  Compound  was  analyzed  for  but  nor  :s 

tected.  The  nuaoer  is  the  attainable  detection  limit  for  tr.e 

same. a. 

3  -  Analyte  was  found  in  the  reagent  j1= 

r.k  as  well  as  the 

sample. 

1  J  -  indicates  an  estimated  vaiue. 

|  ND  -  Not  Detected. 

v  Surrcaate  Recovery  Data 

1  - - - 

*'.M  -  '■  / 

Amount 

Percent 

1  Surrogate  Compound  jsi/ec 

Reccverec 

Recovered 

rCJJENE-38 

- 

0  *)5 

30.0 

T  BR0M0FIUCR0BENZENE  ; 

C  49 

38.0 

i  1, 2-DiC;-iLCRCS7HAN£-D4  .  ; 

»*  »■* 

-  %t : 

33.0 

i 

Spike  Recovery  Data 

■ 

Analysis 

ARSENIC 

JSHCUBY 

SELENIUM 

THALLIUM 


Amount  Amount  Percent 

Spiked  Recovered  Recovered 


2.0  1.7  35.00 

0.500  0.512  102.40 

2.0  2.4  120.00 

2.0  1.8  30.00 


T 

y  Gax  Ri dge  Saseous  Diffusion  Plant 

s  Analytical  Cheaistry  Daparuaen: 

Results  of  Analyses 

?  Custoaer  Naae:  jC*E.'i 


*•  * 

listener  Sasple 

|  .W  J  1  J 

Lab'  Beanie  Nuaber: 

370512-002 

"wdtS  7.5C2 

:/ec:  lE-'^.V-lSa? 

Data  Saaple  Cospleteti: 

10-AU3-1337 

Date  Saap.ac: 

saracled  By: 

— 

Galena.  Z'escri: 

tier:  .'l-pr,  S?3 

Aec. 

Xmcer: 

r  'icy 

.-"ecaraticn 

Analysis 

jd  «£ 

iSj' 

Procedure  ,«o. 

Procedure  No. 

P’alysie 

Result 

bn  its 

Analyst 

JicCcC 

Exft-2050  { 7, 5) 

cPA-oOlO 

EPA-S010 

EPA-SOlO 

Ar.tiscry 
csryil:  .a 

Jacai-ii; 

«iiC 

ep  -iEsrsa 

-  5*.  ;C: 

- 

l-A-jCS0(7.S) 

<0.30 

■-a'  a 
ug/g 

I.M  •  Ull 

Sfl  .-£372R 

-  .  22/ 

E?fl— 3030  (7.5) 

E?fi-50i0 

%  ..... 
wi»  vii!i  «j) 

3.1 

ug/g 

—  r. 

;H  .usaiss 

•  a". 

i 

ZPfi-2050  (7. 5) 

E?fi-S0i0 

Sapper 

o«  1 

up/c 

EP.  HESTER 

1 

i-'fi-u050(7. 5) 

EPfi-iOlO 

Lean 

6.3 

-3/3 

EA  h£57£R 

•- 

wVwV i/i  J/ 

EPS-501C 

McAs: 

V  C 

w'l  sj 

:ju/ Q 

EA  HESTER 

•  ■  1 

f 

EPA-EOlO 

5: 1  '5:' 

,U  )  Z  ’) 

W»  -v 

'■13/3 

■  EA  HESTER 

Ir-wlN-'.  30/ 

- 

£?fi--050!7.5i 

cr'fi-iviO 

u.'.C 

jC 

:c/: 

EA  HESTER 

l;-w"JN-;387 

i  ;<k 

EPS-  7050 

Arsen.: 

2.  o 
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DATA  REPORT 
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Sna^IS  ID:  370513-002 

Saspie  ID:  33-5-1-5 

u^Swcaer 

i 

Laboratory  Nan:  Organic  -Tass 
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Customer  Naae:  ;3CWEN 

J 
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Lon  tamer: 

J 

Data  Release  Authorized  Sy:  I 
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Data  Sea; 
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J 
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2“  f1/'  ***/ 

5L 
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J 

^•eoaraii-.v:  Procedure  Nusber: 
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t 
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- 

-  > 
i 

74-33-3 
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wVtJ 

t  <  /.  7  3 
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73-01-4 

vinyl  r.r.orire 

:v. 

W  • 

.  J'j ui  /u  a 

trans-1, 3-d:cnlorccrcpene 

...  . 
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cr.lorcst'ar-e 

jCU 

4  *  ••  **C  ' 
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2-c.nlcrcetnyl  vinyl  atr.sr 

-  ¥*- 
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4-:iiet  hy  1  -£-:entanor.e 
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.  1 

75-15-0 

rancor.  disulfide 

59: -78-6 

2-hexanone 

c.vt 

-vu 

75-35-4 

'  .».*  2*  '  -  3 

■  }  •  -  - w  .  •  V  ■  ...2 

L'j- 

.27-15-4 

:etrach:v.-:ether.e 

250 

* 

I 

75-34-3  - 

»i  •  xL.i.  .i  .  C 

'f, 

-la- 

73' -It  -2 

1,1,2, 2-tetracnlc-roethar.e 

25J 

f 

rfi,3.‘i3'“ .« 1“-.-  . .  .r!  5*2 

.'.6-33-2 

*•*  .5*0 

.1 " »«“u 

•  *  .»,•  *  •  f\*  • 

,18-90-7 
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1- - 
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32SS.MIC  -.NfiLi'SIS  DS7A  SEPOST 

Pra^lS  12:  271£1£-1C£  Cistc-aer  Saspie  12:  SB-5-1-3 

Laboratory  Naee:  jrgamc  liass  Spectroscopy  Custoser  Naae:  3CWEN 
File  ID:  )  06203  zssale  Matrix:  SOIL 

Instrument  ID:  #5985  -etutsit: or:  i.a:sr: 

Data  Release  Authorized  By:  D5  lar-aca  Sate  Sastts  .-ecs-vac:  -5  -'A:  ■ 


Page  1  of  £ 


5/VS  Fraction  >:an:e  Co:«sour.ds  -  HSL 


LhS 

35-57-3 
54i-/3-i 
Iv£>— 4o— / 

100 "31 -S 

53-50-1 

55*45-7 


-■3  . 


3s;e  Extrsctec/Preparad: 
-reparation  Prcesctre  'tuacsr: 
Percent  Ifositure:  1.3 

Percent  .’loisture  (decar.tad)  : 
associated  Blank: 


j.ar.i. 

its  ic-cr.  loroszhyl,'  etr.sr 

2-cnlorophenoi 

i.S-stcnlortCentene 

;,4-:icr:lorcsenzene 

canty  1  alctr.cl 

1,  i-sicr.i:rt  jsntene 

i-'-ethylohenel 

its  •.  2-cr :  trotyl:  at.-.a-' 

v-sethy.A'.srci 

.*-»  *.v  ’V'  -  ,  *  y«;  «■  - 

«  ■  /•  V-rf  Vw  #  .  w.ti  •  - 


•  *-  • 

a 2  -Z 


wvjVXj 

i30U 

JwVw 

liO- 

ZivL 


-wV« 


Sate  Analyzed:  i3-U_-;987 
Analysis  .-rtcactre  Naaoer:  i?A-3£70 
Conc/Dtittior.  Factor: 

Analyst:  _  -GLbl-’FLE 


:.0 


jA' 

\ 

-i/- 


33-50-71-5  4-cr.loro-3-aethylpr.enol 
3l  -37-S  £-;ia;r.y  1  aphtha  i  ene 

77-47-4  rexacn  k-rocyci  ope.ntad  isne 

•i-3-vi-£  3,  3-tr  ter-  .orcohenci 

55-33-4  £,  4,  t-trtcr.ioropnenoi 

£-cn  lorcnapr.  thalers 
i-'ii:r:ar.:I:r.e 
- toethy iorthatate 
uts.'.a-f'tr.ylena 
5-“.,  . £.A»1 
.. 43-33-3  ice'-..:.".'!5r.a 

1.  11  3  ..  •  .  j/s!:;. 

.31 -  ?-5  »;Z'. 

*  —  -  *  pya 

•  •••  •  ■  —  — j  d  (Mi  <•*•/•«  . 


C* 

j  .-Of 

58-74-* 

w'x  1"3C“3 


.1  -  M  • 


wUV'J 

1200U 

330U 


:: ...c  ira./ta.  .  ...  „• 

./.‘a  was  found  in  the  reagent 
.t-iias  an  estiaated  value. 


*  m  —  • L.  <C_. 


;  .  j-  .  r  jv-aa 

•  *  « *  .  i. 


.  ’  4 
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GSSANIC  ANALYSIS  DATA  REPOST 


“z  *rv,  :?ac,  2jy.? 

ri  ow*j  - u *  C / /vu 

uaooratory  Naee:  Organic  .'lass  Spectroscopy 

File  ID:  )  06203 

Instruaent  ID:  hP5SS5 

Data  .Release  Authorizes  E/:  SC  -V.niOi 


Custoaer  Eaaiple  IS:  3E 
Customer  Nar.^e :  C-0«£N 
caotele  Matrix:  :u:l 

*5£UI5x "  12*^ 

w'dCr  Ja*/lp*c  tcC51y0CI 


-5-1-3 


;S7 


Tentatively  Identified  Ccapounds 


Tate  Extract sc.  i-teparec : 

.-.•'eearatior.  .-rtcsd-re  XcttPer: 

Percent  Mositure:  1.3 

Percent  “oisture  '.cecar.tec; : 

.-.sijCiateC  Sianx:  :7C;0l-)0l 


Sate  Analyzed:  25-TIL-1SS7 
Analysis  Procedure  .Viacer:  EPS-3E70 
Conc/Siiution  Factor:  1.0 

Analyst :  _  .iGLSGPPLZ 


|  -a 


ji  iLC.  .  s..'i  rfc--wrU5. 

“.■1  y  ••***  AT'-* 

>  *w  Hwi*/ 

TIXETHf".  -.EP'ANE 
Tata  Reporting  Lai. tiers: 

>-■  —  ^.jiuCuiid  AaS  3*".a * y - — —  «•«« 

C  ~  .“/la. V”r  rfaS  * 


33S00  r  J 
71  3 
3110  J 


"S  .METHYL  Ht-TAM 
JSOCMI 


.  r  c3.a. 


tectec.  Ihs  .'-.ace.*'  is  t.-e  attainable  detection  Iiaut  for  t'.a  saaicla. 


|  .  -  .ndizatss  an  as: .  .lateo  n.. a. 

-■v  “  -  -  v  wC*  -rC^  2‘- « 
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Oak  Ridge  Gaseous  Diffusion  Plant 
Analytical  Cheaistry  Department 
Results  of  Analyses 


Activity 

Nuaber 

Preparation 
Procedure  No. 

Customer  Name:  G0WEN 

Customer  Saeple  Nuaber:  SB- 1-2-2 

Date  Sample  Received:  13-rtflY-19S7 

Date  Sampled: 

Material  Description:  G0UEN  AFB 

Analysis 

Procedure  No.  Analysis 

Lab  Saaple  Nuaber: 

Date  Saapie  Completed: 
Sampled  By: 

Req.  Nuaber: 

Result  Units 

870518-003 

7-AU6-1987 

Analyst 

J 

:i 

Date  1 

Completed  •  ' 

090208 

EPA-3050<7.5) 

EPA-6010 

Antiaony 

<5.0  ug/g 

EA  HESTER 

13-JL-N-1S37  J 

EPA-3050(7.5) 

EPA-6010 

Berylliua 

0.59  ug/g 

EA  HESTER 

19-JUN-1287J 

EPA-3050(7,5) 

EPA-6010 

Cadaiua 

<0.30  ug/g 

EA  HESTER 

13— JUN— 1S87 

EPA-3050<7.5) 

EPA-6010 

Chromium 

20  ug/g 

EA  HESTER 

19— JUN— 1387  : 

EPA-3050(7.5) 

EPA-6010 

Copper 

14  ug/g 

EA  HESTER 

13— JUN— 1387  j 

EPA-3050(7.5) 

EPA-6010 

Lead 

8.5  ug/g 

EA  HESTER 

19— JLN— 1387 

EPfl— 3050 (7. 5) 

EPA-6010 

Nickel 

14  ug/g 

EA  HESTER 

13— JUN— 1387  . 

SPA-3050  (7. 5) 

EPA-6010 

Silver 

<0. 60  ug/g 

EA  HESTER 

19— JUN— 1387  j 

SPA-3050(7.5) 

EPA-6010 

Zinc 

89  ug/g 

EA  HESTER 

19— JUN-1387 ' 

102003 

EPA-7060 

EPA-7740 

EM-7841 

Arsenic 

Selenium 

Thallium 

1.2  ug/g 
<0.5  ug/g 
<1.0  ug/g 

LB  HAMILTON 

LG  HAMILTON 

LG  HAMILTON 

17-JUN-1987  j 
17- "JN- 1987  •* 
17-JLV1S37 

103003 

SPA-7471 

EPA-7471 

Mercury 

<1.0  ug/g 

C.  SCHAEFER 

4-.'-.\-.:87  i 

184303 

SPA-3550 

EPA-418. 1 

Petroleum  Hydrocarbons 

0.C03  t 

CA  SEBLACEK 

« a- -  ;.i7  ; 

i 

Program  Manager :  MS  Miller 

Date  Pporoved:  7-AUG-1937  . 


J 

3 

3 


T 


ORGANIC  ANALYSIS  DATA  REPORT 


AnaLlS  ID:  870518-003 

Laboratory  Name:  Organic  Hass  Spectroscopy 

File  ID:  2079 

Instrument  ID:  FINN-5100 

Data  Release  Authorized  By:  DC  Canada 


Customer  Sample  ID:  SB-1-2-2 
Customer  Name:  SOUEN 
Sample  Natrix:  SOIL 
Requisition  Number: 

Date  Sample  Received:  18-HAY-1987 


Volatile  Organic  Compounds  -  HSL 


Date  Extracted/Prepared: 
Preparation  Procedure  Number: 
Percent  Hositure:  0 


Date  Analyzed:  5-AU6-1987 
Analysis  Procedure  Number:  EPA-8240 
Conc/Dilution  Factor:  5 


CAS 

Percent  Hoisture  (decanted): 
Associated  Blank: 

870805-039 

ug/Kg 

Analyst: 

CAS 

L  H0LS0PPLE 

ug/Kg 

74-87-3 

chlcromethane 

SOU 

79-00-5 

1,1,2-trichloroethane 

25U 

74-83-9 

bromcme thane 

SOU 

71-43-2 

benzene 

25U 

75-01-4 

vinyl  chloride 

sou 

10061-02-6 

trans-1, 3-dichloropropene 

25U 

75-00-3 

chloroethane 

50U 

110-75-8 

2-chloroethylvinyl  ether 

50U 

75-09-2 

methylene  chloride 

25 

75-25-2 

broaoform 

25U 

67-64-1 

acetone 

SOU 

108-10-1 

4-methyl-2-pentanone 

50U 

75-15-0 

carbon  disulfide 

25U 

591-78-6 

2-hexanone 

50U 

75-35-4 

1, 1-dichloroethene 

25U 

127-18-4 

tetrachloroethene 

25U 

75-34-3 

1, 1-dichloroethane 

25U 

79-34-5 

1, 1,2,2-tetrachloroethane 

251! 

156-60-5 

trans-1, 2-dichlorcethere 

25U 

108-88-3 

toluene 

6 

67-66-3 

chloroform 

S5U 

108-90-7 

chlorobenzene 

25U 

107-06-2 

1,2-dichloroethane 

cSU 

100-41-4 

ethylbenzei.e 

25U 

78-93-3 

2-butanone 

110 

100-42-5 

styrene 

•51' 

71-55-6 

1, 1,1-trichlcroethane 

25U 

total  xylenes 

•5b 

56-23-5 

carbon  tetrachloride 

25U 

■ 

108-05-4 

vinyl  acetate 

50U 

75-27-4 

bromod i ch 1 or omet hane 

25'J 

78-87-5 

1,2-dichlorooropane 

25U 

■ 

SOCSl-Oi-S 

*:  i  s  - 1 . 3  -d  i  ch lorooropene 

25U 

73-01-5 

tnchiorcethene 

25U 

124- *8-1 

dibrcuvchloromethane 

:ei! 

-Ju 

Data  Resorting  S'.alifiers: 

* 

U  -  Compound  was  analyzed  for  but  not  detected.  The  number  is  the  attainable  detection  limit  for  the  sauoie. 
8  -  Analyte  was  found  in  the  reagent  blank  as  well  as  the  sample. 

J  -  Indicates  an  estimated  value. 

ND  -  Not  Detected. 

Surrogate  Recovery  Data 


Saount  ftnount  Percent 


Surrogate  Compound 

Soiked 

Recovered 

Recovered 

TCLUENE-D8 

50 

50 

100.0 

SRCH0FUJ0RCBENZENE 

50 

47 

94.0 

1, 2-DICHL0R0E7HASE-D4 

30 

43 

96.0 

% 


N 


Oak  Ridge  Gaseous  Diffusion  Plant 
Analytical  Chemistry  Department 
Results  of  Analyses 


A 


4m 


Customer  Name: 

30UEN 

- 

Customer  Sample  Number:  SB-1-5-4 

Lab  Sample .Number: 

870518-004 

J 

Date  Sample  Received:  18-MAY-1987 

Date  Sample  Completed: 

3-AUG-1987 

Date  Sampled: 

Sampled  By: 

Material  Description:  30UEN  AFB 

Req.  Number: 

J 

Activity 

Preparation 

Analysis 

- 

• 

Bate  'I 

Number 

Procedure  No. 

Procedure  No. 

Analysis 

Result  Units 

Analyst 

Completed  * 

090208 

EPfl— 3050  (7. 5) 

EPA-6010 

Antimony 

<5.0  ug/g 

EA  HESTER 

19-JUN-1937-, 

EPA-3050 (7. 5) 

EPA-6010 

Beryllium 

0. 59  ug/g 

EA  HESTER 

19- JIN-191  ( 

EPA—3050 (7. 5) 

EPA-6010 

Cadmium 

(0. 30  ug/g 

EA  HESTER 

19-JUN-198/ 

EPA-3050 (7. 5) 

EPA-6010 

Chromium 

10  ug/g 

EA  HESTER 

19— JUN— 1387 . 

EPfl— 3050  ( 7. 5) 

EPA-6010 

Copper 

7.9  ug/g 

EA  HESTER 

i3-jL‘N-i%  I 
13-jUN-’196v 

EPA-3050 (7. 5) 

EPA-6010 

Lead 

11  ug/g 

EA  HESTER 

EPA-3050 (7. 5) 

EPA-6010 

Nickel 

6. 9  ug/g 

EA  HESTER 

13-JUN-1987 

EPA-3050  (7. 5) 

EPA-6010 

Silver 

(0.60  ug/g 

EA  HESTER 

19— JUN— 198:  j 

EPA-3050 (7. 5) 

EPA-6010 

Zinc 

37  ug/g 

EA  HESTER 

19-JUN— 19£. 3 

102003 

EPA-7060 

Arsenic 

3.0  ug/g 

LS  HAMILTON 

17-JUN-19E  / 

EPA-7740 

Selenium 

<0.5  ug/g 

LG  HAMILTON 

17— JUN— 198  1 

EPfl— 7841 

Thallium 

<1.0  ug/g, 

LG  HAMILTON 

17-JLN-1937 

103003 

EPfl— 7471 

EPA-7471 

Mercury 

<1.0  ug/g 

C.  SCHAEFER 

\ 

K'afKSfi  J 

134303 

EPfl— 3550 

EPfl-418. 1 

Petroleum  r.ybrocarbons 

0.005  i 

CA  SEDLACEK 

S4-J.L-13P7 

Pr:-crau  Manager:  MS  Miller 
Dale  Approved:  3-AUG-1387 


i] 


T 


ORGANIC  ANALYSIS  DATA 'REPORT*  -  - 


AnaLIS  ID:  870518-004 

Laboratory  Naae:  Organic- Mass  Spectroscopy 

File  ID:  2024 

Instrument  ID:  FINN-5100 

Data' Release  Authorized  By:  DC  Canada 


;  Customer  Saiple  ID:  SB-1-5-4  , 
Customer  Name:  GOWEN 
Saapie  Matrix:  SOIL 
Requisition  Nuaber: 

Date  Saapie  Received:  18-MfiY— 1987 


Volatile  Organic  Compounds-  HSL 


Date  Extracted/Prefared: 

Preparation  Procedure  Nuaber: 

Percent  Nositure:  ,0 

Percent  Moisture  (decanted): 

Associated  Blank:  870731-044 


Date  Analyzed:  30-JUL-1987 
Analysis  Procedure  Nuaber:  EPA-8240 
Conc/Dilution  Factor:  5 

Analyst:  L  HCLSOPPLE 


CAS 

ug/Kg 

CAS 

ug/Kg 

74-87-3 

chioroaethane 

SOU 

79-00-5 

1, 1,2-trichloroethane 

25>J 

74-83-9 

broaoaethane 

50U 

71-43-2 

benzene 

25U 

75-01-4 

vinyl  chloride 

,  SOU 

10061-02-6 

trans-1, 3-dichloropropene 

c5ll 

75-00-3 

chloroethane 

50U 

110-75-8 

2-chloroethylvinyl  ether 

50U 

75-09-2 

methylene  chloride 

30  B 

75-25-2 

broaofora 

25U 

67-64-1 

acetone 

325 

108-10-1 

4-aethyl-2-pentanone 

SOU 

75-15-0 

carbon  disulfide 

25U 

591-78-6 

2-hexanone 

SOU 

75-35-4 

1, 1-dichloroethene 

25U 

127-18-4 

tetrachloroethene 

25U 

75-34-3 

1, l-di chloroethane 

25U 

73-34-5 

1,1,2, 2-tetrachloroethane 

25U 

156-60-5 

trans-1, 2-dichicroetr.ene 

2511 

108-38-3 

toluene 

25L 

67-66r3 

chloroform 

25U 

108-90-7 

chlorobenzene 

.aw 

107-06-2 

1,2-dichloroethane 

asu 

100-41-4- 

ethylbenzene. 

73-33-3 

2-iutanone 

40  B 

100-42-5 

styrene 

cl- 

71-55-6 

1,1,1-trichIoroetnar.e 

25U 

total  xylenes 

2-3 

56-23-5 

carbon  tetrach.icr.ca 

2j'J 

108-05-4 

vinyl  acetate 

SOU 

75-27-4 

bromodichioroaethare 

25U 

73-87-5 

1,2-dichloroprocane 

oeii 

WWW 

10061-01-5 

c i s- 1 , 3-d i ch 1 or iprooene 

251) 

73-01-6 

trichlorcsthens 

25U 

124-48- i 

c  i  :c:.  :-;:s  t  ~  are 

2SU 

Data  Reporting  Hualifisrs: 

U  -  Coapound  was  analyzed  for  but  not  detected.  The  r.uacer  is  the  attainable  detection  limit  for  tea  sasb.e. 
B  -  Analyte  was  found  in  the  reagent  blank  as  well  as  the  sample. 

J  -  Indicates  an  estiaated  value. 

.'ID  -  Not  Detected. 

Surrogate  Recovery  Data 


Surrogate  Compound 

Amount 

2:;k=d 

Amount 

Recovered 

Percent 

Recovered 

T0LUENE-D8 

50 

•*5 

30.0 

BSCNCFLL'ORGBtNZENE 

50 

43 

38.0 

1 , 2-DICHLCSQETKSNE-D4 

50 

43 

36.0 

Spike  Recovery  Data 


Analysis 


flwunt  Aaount  Percent 

Spiked  Recovered  Recovered 


MERCURY 


0.500  0.471  94.20 


M 

4* 


Oak  Ridge  Gaseous  Diffusion  Plant 
Analytical  Cheaistry  Departaent 
Results  of  Analyses 


Customer  Naae:  GO WEN 

Custoira*  Saaple  Nuaber:  QA-2-1-6 
Date  Saaple  Received:  1S-MAY-1987 
Date  Saapled: 

Material  Description:  30WEN  AFB 


Lab  Saaple  Nuaber:  870518-005 
Date  Saaple  Coapleted:  7-AUS-1937 
Saapled  By: 

Req.  Nuaber: 


Activity 

Nuaber 

Preparation 
Procedure  No. 

Analysis 
Procedure  No. 

Analysis 

Result  Units 

Analyst 

Data 

Coapleted 

090108 

EPA-200. 7 

EPA-200. 7 

Ar.tiaony 

<0. 050  ag/l. 

EA  HESTER 

S-AUG-1387 

EPft-200.7 

EPA-200. 7 

Beryl liua 

<0. 0003  ag/L 

EA  HESTER 

S-fiUS-1987 

EPA-200. 7 

EPA-200. 7 

Cadaium 

<0.i)030  ag/L 

EA  HESTER 

6-AUS-1387 

EPA-200. 7 

EPA-200. 7 

Cht'oaiua 

<0. 010  ng/L 

EA  HESTER 

S-ALG-1987 

EPA-200. 7 

EPA-200. 7 

Copper 

<0.0040  ag/L 

EA  HESTER 

6-AUG-1987 

EPA-200. 7 

EPA-200. 7 

Lead 

<0.050  ag/L 

EA  HESTER 

S-SUG-1987 

EPA-200. 7 

EPA-200. 7 

Nickel 

<0.010  ag/L 

EA  HESTER 

S-AUG-I937 

EPA-200. 7 

EPA-200. 7 

Silver 

<0.0060  ag/L 

EA  HESTER 

6-AUG-1987 

EPA-200. 7 

EPA-200. 7 

Zinc 

<0.0010  aig/L 

EA  HESTER 

6-AUG-1987 

102007 

EPA-7060 

Arsenic 

<0.005  ag/L 

LG  HAMILTON 

l-JUL-1987 

EPA-7740 

Seleniua 

<0. 005  ag/L 

LG  HAMILTON 

l-JUL-1987 

EPA-7841 

Thai liua 

<0.01  ag/L 

LG  HAMILTON 

1-;LL-13B7 

1030 

EPA-7471 

EPA-7471 

Mercury 

<0.0002  tag/L 

C.  SCHAEFER 

587 

184208 

2PA-3550 

EPA-418. 1 

Pesroieua  Hydrocarbons 

<0.5  ag/L 

CA  SEDLACEX 

I4-;Lu-1S37 

Prograa  Manager:  MS  Millar 
Date  Approved:  7-AUG-1387 


ORGANIC  ANALYSIS  DATA  REPORT 


AnaLIS  ID:  870518-005 

Laboratory  Nan:  Organic  Mass  Spectroscopy 

File  ID:  )  05048 

Instrument  ID:  HP5995C 

Data  Release  Authorized  By:  DC  Canada 


Customer  Sample  ID:  Qft-2-1-6 
Customer  Name:  GCHEN 
Sample  Matrix:  WATER 
Requisition  Number: 

Date  Sample  Received:  18-MAY-1987 


Volatile  Organic  Compounds  -  HSL 


Date  Extracted/Prepared: 

Preparation  Procedure  Number: 

Percent  Nositure: 

Percent  Moisture  (decanted): 

Associated  Blank:  870618-079 


CAS 

ug/L 

74-87-3 

chlorcwethane 

10U 

74-83-9 

bremooethane 

10U 

75-01-4 

vinyl  cnieride 

10U 

-  75-00-3 

chloroethane 

10U 

75-09-2 

methylene  chloride 

5U 

67-64-1 

acetone 

10U 

75-15-0 

carbon  disulfide 

5U 

75-35-4 

1, 1-dichlorcethene 

5U 

75-24-3 

1,  l-dichlorcethane 

5U 

15S-5C-5 

trans-1, S-dichlorcethene 

5U 

67-56-3 

chloroform 

•2  SJ 

107-06-2 

1,2-dichlcrcethane 

5U 

73-33-3 

c-biitanone 

14  5 

71-55-6 

1, 1, 1-trichlcroethaf.e 

c;i: 

ww 

56-23-5 

earner.  tesrachiorizs 

5U 

108-05-4 

vinyl  acetate 

1CU 

75-27-4 

brofMdichloi’omethana 

5U 

78-37-5 

1, 2-dichk-rc;rc:sne 

3'j 

lvCS:-0l-5 

c:  a  - 1 . 2-P  ;c,-i  :rc  crocene 

51) 

73-01-5 

:r:chlorcet.*=r.e 

:U 

124-43-1 

d  i  br  Mice:.  1  c  r  :aa  t  ane 

wu 

Data  Reporting  Qualifiers: 

Date  Analyzed:  18-JUN-1987 
Analysis  Procedure  Number:  EPA-8240 
Conc/Dilution  Factor:  1.0 

Analyst:  L  HOLSOPPLE 


CAS  ug/L 


79-00-5 

1,1,2-trichloroethane 

5U 

71-43-2 

benzene 

" ,  i 

10061-02-6 

trans-1, 3-dichioropropene 

51 

110-75-3 

2-chloroethylvinyl  ether 

1«J 

75-25-2 

bromoform 

5U 

108-10-1 

4-methyl-c-pentanone 

10U 

591-78-6 

2-hexanone 

10U 

127-18-4 

tetrachloroethene 

51) 

79-24-5 

1, 1,2,2-tetracnloroethane 

51! 

109-38-3 

toluene 

1  B.‘ 

103-90-7 

chlorobenzene 

c. 

100-41-4 

ethylbenzene 

i- 

100-42-5 

styrene 

•J- 

total  xylenes 

Iw 

U  -  Compound  Has  analyzed  for  out  not  cetacted.  The  number  is  the  attainable  detection  limit 
3  -  Analyte  was  found  in  the  reagent  ziank  as  well  as  the  sample. 

J  -  Indicates  an  estimated  value. 

NO  -  Not  Detected. 


for  the  sa:::. 


2, 


Surrogate  Recovery  Data 


Surrogate  Compound 


Amount  Percent 

Secoverac  Recovers-: 


TOLL'oNE-08 

BRCMGFLUQSG3ENZENE 

i.s-d;c:-i:rdethane-D4 


*  A/,  A 

10c.  0 
86. 0 


3oi_ke„R9qoyervJata;. 


ftsount 

fteount 

finalysis 

- 

Spiked 

Recovered 

30CURY 

0.00105 

0.00122 

Percent 

Recovered 


116.19 


J 

J 

4w 

Oak  Ridge  Gaseous  Diffusion  Plant 

Analytical  Chemistry  Department  J 

Results  of  Analyses 


Customer  Name: 

GCWEN 

X 

Customer  Sample  Number:  SB-2-2-2 

Lab  Sample  Number: 

870521-059 

Date  Sample  Received:  2H1AY-1987 

Date  Sample  Completed: 

3-AUG-1987 

j 

Date  Sampled: 

Sampled  By: 

I 

Material  Description:  GGWEN  fifB 

Req.  Number: 

Activity 

Preparation 

Analysis 

Date  { 

Number 

Procedure  No. 

Procedure  No. 

Analysis 

Result  Units 

Analyst 

Dirapieted  * J 

090208 

EPA-2050(7.5) 

EPA-6010 

Antimony 

<5.0  ug/g 

EA  HESTER 

19-JUN-1987  ' 

SPA-3050 (7. 5) 

EPfl-6010 

Beryllium 

0.63  ug/g 

EA  HESTER 

13-JUN-1987  ) 

EPfl-3050  (7. 5) 

EPA-6010 

Cadmium 

<0.30  ug/g 

EA  HESTER 

19-JL'N-1987 

£PA-2050(7. 5) 

EPA-6010 

Chromium 

9.  4  ug/g 

EA  HESTER 

19-JUN-1987  | 

EPfl-3050 (7. 5) 

EPA-6010 

Dipper 

8.3  ug/g 

EA  HESTER 

13--' jN- 1387  ) 

EPfl-3050  (7. 5) 

EPA-6010 

'.sad 

6.7  ug/g 

EA  HESTER 

19-JJN-1S87 

• 

£?A-3050(7.5) 

EPA-6010 

Nickel 

6.7  ug/g 

EA  HESTER 

13-:LN-1337  , 

EPfl-3050 (7. 5) 

EPA-6010 

Silver 

<0.60  ug/g 

EA  HESTER 

19-JUN-1987  \ 

EPfl-3050  (7.5) 

EPA-6010 

Zinc 

39  ug/g 

EA  HESTER 

19-JUN-1987 

102003 

EPA-7C60 

Arsenic 

6.8  mg/kg 

LS  HAMILTON 

1-JL1-I387  | 

EPA-7740 

Selenium 

<0.5  sg/kg 

LG  HAMILTON 

1- ILL-: 337 

SPA-7841 

Thallium 

<1.0  rcg/kg 

LG  HAMILTON 

:-;.-l-:337  , 

i 

103003 

SPA-7471 

SPA-7471 

'-arc  .ry 

<1.0  ug/o 

C.  SCHAEFER 

\ 

134303 

SPA-3550 

SPA-413. 1 

Petroleum  Hydrocarbons 

0.C03  i 

CA  3SDLACEK 

:337  j 

Program  Manager:  .rS  duller 
Date  Aocrovea:  3-AL6-:;67 


ORGANIC  ANALYSIS  DATA  REPORT 


AnaLIS  ID:  370521-059 

Laboratory  Name:  Organic  Mass  Spectroscopy 

File  ID:  2025 

Instrument  ID:  FINN-5100 

Data  Release  Authorized  By:  DC  Canada 


Customer  Sample  ID:  SB-2-2-2 
Customer  Name:  60 WEN 
Sample  Matrix:  SOIL 
Requisition  Number: 

Date  Sample  Received:  21-MAY-19S7 


Volatile  Organic  Compounds  -  HSL 


Date  Extracted/Prepared: 

Preparation  Procedure  Number: 

Percent  Mositure:  0 

Percent  Moisture  (decanted): 

Associated  Blank:  370731-044 


Date  Analyzed:  30-JUL-1987 
Analysis  Procedure  Number:  EPA-9240 
Conc/Dilution  Factor:  5 

Analyst:  L  H0LS0PPLE 


CAS 

ug/Kg 

CAS 

74-37-3 

chloroaethane 

5011 

79-00-5 

1,1,2-trichloroethane 

74-83-9 

brouoiaethane 

SOU 

71-43-2 

benzene 

75-01-4 

vinyl  chloride 

50U 

10061-02-6 

trans-1, 3-dichIoropropene 

75-00-3 

chloroethane 

SOU 

110-75-8 

2-chloroethylvinyl  ether 

75-09-2 

methylene  chloride 

30  B 

75-25-2 

broaofona 

57-64-1 

acetone 

SOU 

108-10-1 

4-aethyl-2-pentanone 

75-15-0 

carbon  disulfide 

25U 

591-78-6 

2-hexanone 

75-35-4 

1, 1-dichloroether.e 

25'J 

127-18-4 

tetrachloroethene 

75-34-3 

1, l-cichloroethane 

25U 

79-34-5 

1, 1,2',2-tetrachloroethane 

156-60-5 

trans-1, 2-dichloroethsne 

•JCII 

lJU 

108-38-3 

toluene 

67-56-3 

chloroform 

4  J 

103-90-7 

chlorobenzene 

107-06-2 

1,2-dichIoroethane 

25j 

100-41-4 

ethylbenzene 

73-93-3 

2-butanone 

■SO  3 

100-42-5 

styrene’ 

71-55-6 

1, 1, 1-tnchlorcathane 

25U 

total  xylenes 

56-23-5 

carbon  tetrachloride 

65U 

108-05-4 

vinyl  acetata 

5CU 

75-27-4 

broond  ich  loromet.-.ane 

251! 

73-37-5 

1,2-dichloropropane 

25U 

10061-01-5 

cis-1 . 3-d  ion  lower  ocene 

25U 

79-01-6 

tnc.iIcroe:r.2r.e 

25U 

124-46-1 

d i brouochlorcaethane 

JCM 

•Ju 

Data  Reporting  Qualifiers: 

U  -  Compound  was  analyzed  for  but  not  detected.  The  number  is  the  attainable  detection  limit  for  tr. 
3  -  Analyte  was  found  in  the  reagent  blank  as  well  as  the  sample, 
i  -  Indicates  an  estimated  value. 

:i0  -  Not  Detected. 

Surrogate  Recovery  Data 


Amount  Amount  Percent 


Surrogate  Coupounc 

Saikec  Recoverec 

Recovered 

IW.WUMU  wO 

5-0 

*  r 
‘?Zt 

92.0 

SSCKCFL'JOSQBENZENE 

30 

/n 

hj 

93.0 

: ,  2-DICHL3RD£7hANE-34 

50 

VO 

95.0 

r* 


Oak  Ridge  Gaseous  Diffusion  Plant 
Analytical  Chemistry  Department 
Results  of  Analyses 


Customer  Name: 

SCWEN 

{ 

Customer  Sample  Number :  SD-1-3 

Lab  Sample  Number: 

370521-060 

-  4 

Date  Sample  Received:  21-MAY-1987 

Date  Sample  Completed: 

3-AUS-1387 

Date  Sampled: 

Sampled  By: 

| 

Material  Description:  GG14EN  AFB 

Req.  Number: 

** 

Activity 

Preparation 

Analysis 

Date  | 

Number 

Procedure  No. 

Procedure  No. 

Analysis 

Result  Units 

Analyst 

Completed  } 

090208 

EPA-3050  (7.5) 

EPA-6010 

Antimony 

(5.0  ug/g 

EA  HESTER 

19-JUN-198"  , 

SPA-3050(7.5) 

EPA-6010 

Beryllium 

0.36  ug/g 

EA  HESTER 

19- TUN- 138'  \ 

EPA-3050 (7. 5) 

EPA-6010 

Cadmium 

(0. 30  ug/g 

EA  HESTER 

19- JON-1987  ' 

EPA-3050  (7. 5) 

EPA-6010 

Chromium 

92  ug/g 

EA  HESTER 

19-JUN-1981', 

EPA-3050 (7. 5) 

EPA-6010 

Copper 

15  ug/g 

EA  HESTER 

13— JUN— 198".  | 

EPA-3050 (7. 5) 

EPA-6010 

Lead 

10  ug/g 

EA  HESTER 

19-JL’N-198< 

EPA-3050 (7. 5) 

EPA-6010 

Nickel 

14  ug/g 

EA  HESTER 

i 3-JUN-1S87 . 

EPA-3050 (7. 5) 

EPA-6010 

Silver 

(0.60  ug/g 

EA  HESTER 

19— JUN— 198"  ( 

EPA-3050 (7. 5) 

EPA-6010 

Zinc 

73  ug/g 

EA  HESTER 

13— JUN-198V 

102003 

EPA-7060 

Arsenic 

3.3  mg/kg 

LG  HAMILTON 

i-JUL-138"  i 

EPfl-7740 

Selenium 

(0. 5  mg/kg 

LG  HAMILTON 

l-JUL-198".  ! 

EPA-7841 

Thallium 

(1.0  mg/kg 

LG  HAMILTON 

l-JLL-1387 

103003 

EPA-7471 

EPA-7471 

Mercury 

(1.0  ug/g 

C.  SCHAEFER 

4-j':.\-.:-3'  ■ 

184203 

SPA-3550 

EPA-418. 1 

Petroleum  Hycrocaraons 

0.005  % 

CA  SEDLACEK 

14-wL_-:?3'  ; 

i 


Program  Manager:  MS  Miller 
Tate  Aocrovec:  2-ALS-1987 


ORGANIC  ANALYSIS  DATA  REPORT 


AnaLlS  ID:  370521-060 

Laboratory  Name:  Organic  Mass  Spectroscopy 

File  ID:  2025 

Instrument  ID:  FINN-5100 

Data  Release  Authorized  By:  DC  Canada 


Customer  Sample  ID:  SD-1-3 
Customer  Name:  GflWEN 
Sample  Matrix:  SOIL 
Requisition  Number: 

Date  Sample  Received:  21-MAY-1S87 


Volatile  Organic  Compounds  -  HSL 


Date  Extracted/Prepared: 

Preparation  Procedure  Number: 

Percent  Mositure:  0 

Percent  Moisture  (decanted): 

Associated  Blank:  870731-044 


Date  Analyzed:  30-JUL-1987 
Analysis  Procedure  Number:  EPA-8240 
Conc/Dilution  Factor:  5 

Analyst:  L  HQLSOPPLE 


CAS 

ug/Kg 

CAS 

ug/Kg 

74-87-3 

chioromethane 

SOU 

79-00-5 

1,1,2-trichloroethar.e 

25‘J 

74-83-9 

bronomethane 

sou 

71-43-2 

benzene 

25U 

75-01-4 

yinyl  chloride 

50U 

10061-02-6 

trans-1, 3-dichloropropene 

25U 

75-00-3 

chloroethane 

50U 

110-75-8 

2-chloroethylvinyl  ether 

SOU 

75-09-2 

methylene  chloride 

30  3 

75-25-2 

broiaofora 

cSU 

67-64-1 

acetone 

50U 

108-10-1 

4-aethyl-c-pentanone 

50U 

75-15-0 

carbon  disulfide 

asj 

531-78-6 

2-hexanone 

50U 

75-35-4 

1, 1-dichloroethene 

25U 

127-18-4 

tetrachloroethene 

2SU 

75-34-3 

1, 1-dichloroethane 

•JCII 

»wU 

73-34-5 

i,  1,2,2-tetrachlorcethane 

Ml 

— *Jw 

156-60-5 

trans-1, 2-dicnlorcethsr.e 

2*1  l 

108-88-3 

toluene 

67-56-3 

chloroform 

25J 

108-90-7 

chlorobenzene 

5*3  J 

107-06-2 

l,2-dicnicroethar,e 

2SU 

100-41-4 

ethylbenzene 

iS‘. 

78-93-3 

2-butar.one 

60  S 

100-42-5 

styrene 

71-55-6 

1, 1,  l-trichlorcethar.s 

2SU 

total  xylenes 

6S- 

56-23-5 

carbon  tetrachloride 

25U 

108-05-4 

vinyl  acetate 

SOU 

75-27-4 

trofiiodichloroaethane 

£5?J 

75-37-5 

l,2-diehIor-::r«ane 

25U 

‘.0051-01-3 

c  i  s- 1 , 3-d  i  c.s  Icropr :  :ene 

£3L 

v  • 

’ 1TV.  2 

tnchlorcetnene 

*ri" 

.4*— M“1 

d  i  ir  aa: loronet hsns 

: 

Data  Report:.'.;  I-.ilifiara: 


J  -  Compound  was  analyzed  for  but  not  detected.  The  number  is  the  attainable  detection  halt  for  the  saddle. 
3  -  Analyte  was  found  in  the  reae-.'t  tlunv  as  well  as  the  sample. 

J  -  Indicates  an  estiaated  value. 

ND  -  Not  Detected. 

Surrogate  Recovery  Data 


S.rrogate  Compound 


Amount  Percent 

Recovered  Recovered 


ENE-aa 

Bft&Cr  JcGRCSSNZENE 
i .  i-SiC'LCSOETHSfE-S^ 


4?  ;V) 

43  33.0 

S»,  100.  C 


spike  Recovery  Data 


I 

I 


Analysis 


Aiiount  flaount 
Spiked  Recovered 


Percent 

Recovered 


MERCURY 


0.500 


o.4sa 


97.  SO 


4k 


3ak  Sides  Gaseous  Diffusion  Plant 
Analytical  Chemistry  Department 
Results  of  Analyses 


Customer  Name:  33HEN 

Customer  Sample  Number:  SL-1-1-1 
Cate  Samole  Seceivee:  2i-MAY-r337 
Date  Sampled: 

Material  Description:  60WEN  SITE 


Lab  Sample  Numser:  370521-061 
Cate  Sample  Completed:  l-JUN-1387 
Sampled  By: 

Heq.  Number: 


Activity 

Number 

Preparation 
Procedure  .No. 

Analysis 

Procedure  No.  Analysis 

Result  Units 

Analyst 

-a*S 

COftlpifivSC 

1702 

£?fi-1310 

TP-1702  EP-Tox 

COMPLETE  - 

LS  JOHNSON 

26-MAY- 1587 

1868 

EPfi-1010 

EPA-1010  ‘  flash  Point 

)  140  deg  f 

SB  HARRIS 

l-JL’N-1587 

Program  Manager:  MS  iMller 
Bate  flooroved:  2-j‘JN-1987 


H 

4w 


Oak  Ridge  Saseous  Diffusion  Plant 
Analytical  Chemistry  Department 
Results  of  Analyses 


Custoaer  Name:  SGHEN 


Customer  Sample  Number:  7S-5-1 

Date  Sample  Received:  21-MAY-1337 

Date  Sampled: 

Material  Description:  3CWEN  SITE 

Lab  Saapie  Number: 

Date  Sample  Completed: 
Sampled  By: 

Req.  Number: 

870521-062 

l-JUN-1987 

Activity 
Nun  Per 

Preparation 
Procedure  Mo. 

Analysis 

Procedure  No.  Analysis 

Result 

Units 

Analyst 

Date 

Coaicietsi 

1702 

EPA-1310 

TP-1702  EP-7ox 

COMPLETE 

- 

LS  JOHNSON 

28-MAY- 1387 

1858 

EPA-1010 

EPA-1010  Flash  Point 

>  140 

deg  F 

38  HARRIS 

Program  Manager:  MS  Miller 
Date  Approved:  2-JUN-1987 


4* 


Gak  Ridge  6aseous  Diffusion  Plant 
Analytical  Chemistry  Department 
Results  of  Analyses 


Customer  Name:  GGWEN 

Customer  Sample  Number:  SL-1-1-1  EP-TOX  Lab  Sample  Number:  870521-063 

Date  Sample  Received:  21— MfiY— 1987  Date  Sample  Completed:  10-JIL-1987 

Date  Sampled:  Sampled  By: 

Material  Description:  uflNEN  AFB  Rea..  Number: 


Activity 

Preparation 

Analysis 

Date 

Number 

Procedure  No. 

Procedure  No. 

Analysis 

Result  Units 

Analyst 

Completec 

030207 

EPA-6010 

EPA-6010 

3arium  (EP-TOX) 

0.21  ag/L 

EA  HESTER 

4-JUN-1S87 

EPA-6010 

EPA-6010 

Cadmium  (EP-TOX) 

(0. 0030  ug/L 

EA  HESTER 

4-JUN-1987 

EPA-6010 

EPA-6010 

Chromium  (EP-TGX) 

<0.010  ag/L 

EA  HESTER 

4-JUN-1337 

EPA-6010 

EPA-6010 

Silver  (EP-TOX) 

(0.010  isg/L 

EA  HESTER 

4-JUN-1387 

102007 

EPA-7060 

Arsenic  (EP-TOX) 

0. 006  ag/L 

LB  HAMILTON 

10-JLL-1387 

EPA-7421 

Lead  (EP-TOX) 

<0.004  ag/L 

LG  HAMILTON 

1  rt-  TUI 

*v  v u.  i  jut 

EPfl-7740 

Selenium  (EP-TOX) 

(0. 005  ag/L 

LB  HAMILTON 

LO-JUL-1987 

103007 

EPA-7470 

EPA-7470 

Mercury  (EP-TOX) 

(0.0002  Mg/L 

C.  SCHAEFER 

2-JL'N— 1387 

Program  Manager:  MS  Miller 
Date  Approved:  lO-J‘JL-1987 


w 

4w 


Gak  Ridge  Gaseous  Diffusion  Plant 
Analytical  Cheaistry  Department  ■ 
Results  of  Analyses 


Customer  Name:  GOWEN 

Customer  Sample  Nuaoer:  TS-5-1  EP-TOX  Lab  Sample  Number:  870521-064 

Date  Sample  Received:  SI-WAY- 1387  Date  Sample  Completed:  10-JUL-1987 

Date  Sampled:  Sampled  By: 

Water ial  Description:  GGtiEN  AFB  Req.  Number: 


Activity 

Number 

Preparation 
Procedure  No. 

Analysis 
Procedure  No. 

Analysis 

Result 

Units 

Analyst 

Date 

Completed 

090207 

EPA-6010 

EPA-6010 

Barium  (EP-TGX) 

<0. 10 

ag/L 

EA  HESTER 

4-JUN-1387 

EPA-5010 

EPA-6010 

Cadmium  (EP-TOX) 

(0.0030 

ag/L 

EA  HESTER 

4-J'JN-1387 

EPA-6010 

EPA-6010 

Chromium  (EP-TCX) 

(0.010 

ag/L 

EA  HESTER 

4-J’JN— i  3S7 

EPA-6010 

EPA-6010 

Silver  (EP-TOX) 

(0.010 

mg/L 

EA  HESTER 

4-JUN-1987 

102007 

EPA-7060 

EPA-7421 

EPA-7740 

Arsenic  (EP-TOX) 

Lead  (EP-TOX) 

Selenium  (EP-TOX) 

(0.005 

0.005 

(0.005 

ag/L 

ag/L 

ag/L 

LG  HAMILTON 
LG  HAMILTON 
LG  HAMILTON 

i<)-JL'L-i3S7 

iO-J'.‘L-lS£7 

10-JUL-1987 

103007 

EPA-7470 

EPA-7470 

Mercury  (EP-TOX) 

0.0003 

ag/L 

C.  SCHAEFER 

4-JUN-1587 

Program  Manager:  MS  Wilier 
Date  Approved:  lO-JL'L-1987 

Spike  Recovery  Data 

Amount  Amount  Percent 

Analysis  Soiked  Recovered  Recovered 


r 


i  ,i 

4* 

Oak  Ridge  Gaseous  Diffusion  Plant 
Analytical  Dieaistry  Department 
Results  of  Analyses 


Customer  Name:  BOWEN 

Customer  Saaple  Number:  MW-i-1 
Date  Saaple  Received:  4-JUN-1387 
Date  Sampled: 

Material  Description:  GGWEN  AFB 


Lab  Saaple  Number:  870604-083 
Date  Saaple  Completed:  7-AUG-1987 
Sampled  By: 

Req.  Number: 


Activity 

Number 

Preparation 
Procedure  No. 

Analysis 
Procedure  No. 

Analysis 

Result 

Units 

Analyst 

Date 

Completed 

;  030108 

EPA-200.7 

EPA-200. 7 

Antimony 

(0.050 

ag/L 

EA  HESTER 

6-AU3-1387 

SPA-200.7 

EPA-200.7 

Eeryiliua 

0.0003 

mg/L 

EA  HESTER 

6-ALG-1337 

EPA-200.7 

EPA-200.7 

Cdu'lll  UfJ 

(0.0030 

ag/L 

EA  HESTER 

6-iALG-:387 

~ 

EPA-200.7 

EPA-200.7 

Cnroaiua 

0.027 

ag/L 

EA  HESTER 

5-AUG-1337 

EPA-200.7 

EPA-200. 7 

Copper 

0.023 

ag/L 

EA  HESTER 

6-PLG-1387 

EPA-200.7 

EPA-200.7 

Lead 

0.056 

ag/L 

EA  HESTER 

S-AUG-1387 

- 

EPA-200.7 

EPA-200. 7 

Nickel 

0.087 

rag/L 

EA  HESTER 

w  hw- jo/ 

EPA-200.7 

EPA-200.7 

Silver 

(C.0060 

ag/L 

EA  HESTER 

6-AUG-1987 

EPA-200.7  • 

EPA-200.7 

Zinc 

1.0 

ag/L 

EA  HESTER 

S-AUG-1387 

.  102007 

SPA-7080 

Arsenic 

0.003 

LG  HAMILTON 

9-JUL-1387 

EPA-7740 

Selenium 

0.060 

uG  HAMILTON 

3-:L‘L-1;27 

j 

EPA-7841 

T.iaihua 

(0.0- 

LS  HAMILTON 

j-J _ -1337 

l  1030 

EPA-7471 

SPA-7471 

Fare 

tO.  COO  c 

ag/L 

3.  SCHAEFER 

m  ^ * y 

|  1 84208 

EPA-3550 

SPA-413. 1 

:etreleua  Hydrocarbons 

<0.3 

% 

CA  SEDLACSK 

• '  m  ;  j** 

•  “  ■  «U  m  mW* 

Program  Manager:  MS  Miller 
Gate  Asorovsi:  7-SLS-1S27 


I 


—  V  —  . 


GRGANIC  ANALYSIS  DATA  REPORT 


AnaLIS  ID:  370604-083 

laboratory  Name:  Organic  Mass  Spectroscopy 

File  ID:  2037 

Instrument  ID:  FINN-5100 

Data  Release  Authorized  3y:  DC  Canada 


Customer  Sample  ID:  MW-1-1 
Customer  Name:  63 WEN 
Sample  Matrix:  WATER 
Requisition  Number: 

Date  Sample  Received:  4-JUN-I387 


Volatile  Crgamc  expounds  -  HSL 


CAS 

Cate  Extracted/Prepared: 
Preparation  Procedure  Number: 
Percent  Mositure: 

Percent  Moisture  (decanted): 
Associated  Slank: 

370731-044 

uc/L 

Date  Analyzed:  30-JIL-I987 

Analysis  Procedure  Number:  EPA-8240 
Conc/Dilution  Factor:  1.0 

Analyst:  l  H01 S0PPIE 

CAS 

74-37-3 

chloromethane 

10U 

79-00-5 

1, 1,2-trichlordethane 

74-83-9 

brofflooethane 

10U 

71-43-2 

benzene 

75-01-4 

vinyl  chloride 

10U 

10061-02-6 

trans-1 , 3-d  icfuoropropene 

75-00-3 

chlorcethane 

10U 

110-75-8 

2-chloroethylvinyl  ether 

75-09-2 

methylene  chloride 

3  J3 

75”£5”2 

bromoforii 

.67-64-1 

acetone 

10U 

108-10-1 

4-methyl-2-pentanor.e 

75-15-0 

carbon  disulfide 

51* 

591-73-6 

2-hexanone 

75-35-4 

1, 1-dichloroether.e 

511 

127-18-4 

tetrachloroethene 

75-34-3 

l-dichioroetnane 

CH 

JU 

79-34-5 

i,  1,2,2-tetrachloroethane 

156-50-5 

trar.s-1, 2-cicr.lorcetnene 

5U 

108-38-3 

toluene 

67-56-3 

chloroform 

51) 

108-90-7 

chlorobenzene 

107-05-2 

i,2-dicn:oroe:r.ar.e 

5U 

100-41-4 

ethylbenzene 

78-33-3 

2-butanone 

5  3 

100-42-5 

styrene 

71-55-6 

1,1,  l-inchicroet.-.ar.s 

3U 

total  xylenes 

56-23-5 

caroor.  tstrach  lories 

5U 

.  108-05-4 

vinyl  acetate 

10U 

73-27-4 

bromes  ichiororse  thane 

5U 

73-87-5 

l,2-dicnlcro?r:oar.e 

5U 

-5 

-  IS”  •  •  si”C  •  C."5  i  v» '*1 1 j.cA6 

Sll 

JU 

73-C1-5 

tricnlorostnens 

gL 

: :  oroKucnioromet.'une 

5‘J 

Data  Racor 

ting  i-alifters; 

U  -  Compound  was  analyzed  for  but  tot  detected.  The  nuaber  is  the  att 

ainaole  detection  limit  for  in, 

3  -  Analyte  was  found  in  the  reagent  slank  as  well  as  the  sample. 

J  -  indicates  an  estimated  value. 

ND  -  Not  Detected. 

3ui'!'CbQte 

Recovery  Data 

.-^ount 

Percent 

Surrogate 

Coilipourid  .  ji  -*ci 

.'scovered 

Recovered 

"LlSNE-Dc 

1  5 

,  >*T 

SS.O 

3R:;tCFL'jORC22NZE.\E  5, 

}  49 

93.0 

:,2-d:c:lsr3':hane-e4 

. 

55.0 

pike  Recovery  Data 

1 

fiaount 

n!IIOUI.t 

Percent 

"  Analysis 

Spiked 

Recovered 

Recovered 

j  ARSENIC 

0.020 

0.018 

90.00 

»  SELENIUM 

0.020 

0.021 

105.00 

THALLIUM 

0.020 

0.024 

120.00 

LABORATORY  BLANK  DATA 


4m 


Oak  Ridge  Baseous  Diffusion  Plant 
Analytical  Chemistry  Department 
Results  of  Analyses 

Customer  Name:  BOWEN 

Customer  Sample  Nuaber:  Lab  Sample  Number:  870610-001 

Date  Sample  Received:  10— JUM— 1987  Date  Saaple  Cctapleted:  22-JUN-I387 

Date  Sampled:  Sampled  By: 

Material  Description:  REAGENT  BLANK  Req.  Number: 


|  Activity  Preparation  Analysis 
-  Nuaber  Procedure  No.  Procedure  No. 

]'  102003  EPA-7060 

EPA-7740 

EPA-7841 


Analysis  Result 

Arsenic  (0. 005 
Selenius  (0. 005 
Thallium  <0.01 


Date 

Units  Analyst  Completed 

ag/L  LB  HAMILTON  17-JUHS87 

:ag/L  LB  HAMILTON  17-JUN-1S37 

ag/L  LG  HAMILTON  L7-JUM-LS67 


Prograa  Manager:  MS  Millar 
"  Date  Approved: 


Affi-YBIS  DfiT'r.  i&ir 


Sni.13  IDs  370601-001 

Laboratory  Naae:  Organic  Mass  Bcectroscooy 

File  ID:  06343 

instruaent  ID:  KP5335 

Data  Release  Authorizes  By:  .-I  li.-issa 


Customer  Saapie  ID:  5-01 
CuSSoaer  Na/ne:  3DLSXY 
Sa;cpla  Matrix:  SOIL 

'<?C  il  j  i  5 1 C  m  N u-'iucf' ! 

Jat6  Ctoi.*px8  a5C£1VcC  I  1 


iNRS-l 


;l;,-i'J37 


! 

i 


V:svr>a:>  laer.:: ,r:ec  Coacouncs 

Date  ExtracicO.'^'ezst'r:: 

?r  spar  at  Proca.-re  .Vazcer: 

Percent  fositure:  ; 

Percent  Moisture 
.Associated  Blank: 


analysis  Procedure  Nuacar:  ■i-P.-3c7> 
Doric/ Dilution  Factor:  1.0 

Prai'/st :  •iC_'£C-??L3 


r 


•Oak  RidSe  Gaseous  Diffusion  Plant 
Analytical  Cheaistry  Bepartaent 
Results  of  Analyses 


Custoaer  Naae!  ROGERS 

Custom  Saaple  Nueber!  BLANK 
Date  Saaple  Received;  27-HAY-19S7 
Date  Saapled! 

Material  Description!  EP  TOX  BLANK 


Lab  Sample  Number!  S70527-070 
Gate  Sample  Coopleted!  ll-AUG-1937 
Sampled  By! 

Rea,  Number! 


itivity 
!<  ;er 

Preparation 

Procedure  No. 

Analysis 
Procedure  No. 

Analysis 

Result 

Units 

Analyst 

Gate 

Cample ted 

590207 

EPA-6010 

EPA-6010 

Sariua  (EP-TOX) 

<0,10 

as/L 

EA  HESTER 

4-JUN-17S7 

EPA-6010 

EPA-6010 

Cadaiua  (EP-TGX) 

<0.0030 

aS/L 

EA  HESTER 

4-Jur<-;ro7 

EPA-6010 

EPA-6010 

Chroaiua  (EP-TGX) 

<0,010 

aS/L 

EA  HESTER 

4-JUN-19S7 

EPA-6010 

EPA-6010 

Lead  (EP-TOX) 

<0.050 

as/L 

EA  HESTER 

4-JUN-1987 

EPA-6010 

EPA-6010 

Nickel  (EP-TGX) 

<0.050 

a2/L 

EA  HESTER 

4-JUN-19S7 

EPA-6010 

EPA-6010 

Silver  (EP-T0X) 

<0,010 

sS/'L 

EA  HESTER 

4-cJN-i?S7 
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Customer  Name: 

GQUEN 

J 

Customer  Saxsple  Number: 

Lab  Sample  Number: 

870616-025 

Date  Sample  Received:  16-JUN-1987 

Date  Sample  Completed: 

l-JUL-1987 

1 

Date  Sampled: 

Sampled  By: 

i 

Material  Description:  REAGENT  BLANK 

Req.  Number: 

Activity 

Preparation  Analysis 

Date  ! 

Number 

Procedure  No.  Procedure  No. 

Analysis 

Result  Units 

Analyst 

Completed  ' 

102007 

EPA-7060 

Arsenic 

{0.005  ag/L 

LG  HAMILTON 

i-Jl‘L-138  ( 
1-JLL-lSa, ' 

EPA-7740 

Selenium 

(0.005  ag/L 

LG  HAMILTON 

EPA-7841 

Thallium 

(0.01  ag/L 

LG  HAMILTON 

1-JUL-1S87 

1 
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ORGANIC  ANALYSIS  DATA  REPORT 


AnaLIS  ID:  870731-044 

Laboratory  Naae:  Organic  Mass  Spectroscopy 

File  ID:  2017 

Instruaent  ID:  FIMN-51C0 

Data  Release  Authorised  By:  DC  Canada 


Custoaer  Saaole  ID: 

Customer  Naae:  SCHEIB 
Sample  Matrix:  WATER 
Requisition  Number: 

Date  Sample  Received:  31-JUL-1987 


Tentatively  identified  Compounds 


Date  Extracted/Prepared: 

Preparation  Procedure  Number:  PURGE  4  TRAP 
Percent  Mositure: 

Percent  Moisture  (decanted): 

Associated  Blank: 

CAS  ug/L 


78-93-3  2-8UTAN0NE  30  J 

Data  Reporting  Qualifiers: 


Date  Analyzed:  30-JUL-1987 
Analysis  Procedure  Number:  EPA-624 
Conc/Dilution  Factor:  1.0 

Analyst:  L  HOLSOPPLE 


CAS  ug/L 


591-78-6  2-HEXANONE 


U  -  Compound  was  analyzed  for  but  not  detected.  The  number  is  the  attainable  detection  liait  for  the  sample. 
3  -  Analyte  was  found  in  the  reagent  blank  as  well  as  the  saaple. 

J  -  Indicates  an  estimated  value. 

ND  -  Not  Detected. 


ORGANIC  ANALYSIS  DATA  REPORT 


AnaLIS  ID:  870731-044 

Laboratory  Name:  Organic  “ass  Spectroscopy 

File  ID:  2017 

Instrument  ID:  FINN-51<X> 

Data  Release  Authorized  By:  DC  Canada 


Custoaer  Sample  ID: 

Customer  Name:  SCHEIB 
Sample  Matrix:  wATER 
Requisition  Number: 

Date  Sample  Received:  31-JUL-1987 


Priority  Pollutant  Volatile  Organic  Compounds 


Date  Extracted/Prepared: 

Preparation  Procedure  -Number:  PURGE  4  TRAP 
Percent  Mositure; 


Date  Analyzed:  30-JUL-1987 
Analysis  Procedure  Number:  EPA-624 
Conc/Dilution  Factor:  1.0 


CAS 

Percent  Moisture  (decanted): 
Associated  Blank: 

ug/L 

Analyst: 

CAS 

L  H0LS0PPLE 

74-87-3 

chloromethane 

10U 

75-25-2 

broaofora 

74-83-9 

broffioaethane 

10U 

127-18-4 

tetrachloroethene 

75-01-4 

vinyl  chloride 

10U 

79-34-5 

1,1,2, 2-tetrachloroethane 

75-00-3 

chloroethane 

10U 

108-88-3 

toluene 

75-09-2 

methylene  chloride 

6 

108-90-7 

chlorobenzene 

75-35-4 

1, 1-dichioroethane 

5U 

100-41-4 

ethylbenzene 

75-34-3 

1, 1-dichloroethar.e 

5U 

156-50-5 

trans-1 , 2-dichloroethene 

crii 

WU 

67-56-3 

ch loro fora 

5U 

107-06-2 

1,2-di  chloroethane 

Cl| 

71-55-6 

1, 1,1-trichloroethane 

5U 

56-23-5 

carbon  tetrachloride 

5u 

75-27-4 

:r>:sKdicnlor:t!sths'!9 

Zj 

73-37-5 

1,2-dicnlcrcprcpane 

5U 

10061-01-5 

■::s- 1 , 3-dicn  lerocrozene 

3U 

79-01-5 

trichloroethene 

3U 

124-48-1 

i  i  brciuocn  leremethane 

5U 

73-00-3 

1. 1,2-trichiorcathsne 

5U 

71-43-2 

zenzene 

wU 

10 051 -02-6 

;  r  ans-i ,  2-c :  cr.  Io  ropropene 

jL1 

110-73-3 

2-::..  :r:e:r.v ivmyl  etr.er 

lid 

U  -  Compound  was  analyzed  for  but  rot  betectad.  ’he  number  is  the  attainable  detection  limit  for  tr.e  sati: 
3  -  Analyte  was  found  in  the  rsacent  blanx  as  Well  as  tne  sample. 

J  -  Indicates  an  estimated  value. 

.ND  -  Not  Detected. 
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To*.  -mV 
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io  in 
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Oak  Ridge  Saseous  Diffusion  Plant 
Analytical  Chemistry  Department 
Results  of  Analyses 


Customer  Name: 

Customer  Sample  Number: 
Date  Sample  Received: 
Date  Sampled: 

Material  Description: 


3CHEI8 


Lab  Sample  Number: 

31-JUL-1387  Date  Sample  Completed: 

Sampled  3y: 

Iliac  flCJT-  f*fT  Req.  Number: 

Zefrb&JT  W<vTtT£  6  i.^ 


Preparation  Analysis 

Procedure  No.  Procedure  No.  Analysis  Result  Units 


870731-044' 

3-AUG-13S7 

KPB 


Analyst 


Program  Manager:  SR  Rizk 
Date  Approved:  3-AUG-1387 


ORGANIC  ANALYSIS  DATA  REPORT 


AnaLlS  ID:  870618-079 

Laboratory  Name:  Organic  Mass  Spectroscopy 

File  ID:  )  05036 

Instrument  ID:  HP59S5C 

Data  Release  Authorized  3y:  DC  Canada 


Customer  Saaple  ID:  0628VWBC1 
Customer  Naae:  SCHEIB 
Saaple  Matrix:  WATER 
Requisition  Number: 

Date  Saaple  Received:  18-JUN-1987 


Volatile  Organic  Compounds  -  HSL 


Date  Extractad/Prepared: 

Preparation  Procedure  Number:  PURGE  4  TRAP 
Percent  Mositure: 


Date  Analyzed:  18-JUN-1987 
Analysis  Procedure  Nuaber:  EPA-624 
Conc/Dilution  Factor:  1.0 


Percent  Moisture  (decanted):  Analyst:  L  HQLSOPPLE 

Associated  31ank: 


CAS 

ug/L 
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74-87-3 

chloroaethane 

10U 

79-00-5 

1,1,2-trichloroethane 

74-83-9 

brciBowethane 

I0U 

71-43-2 

benzene 

75-01-4 

vinyl  chloride 

10U 

10061-02-6 

trans-1, 3-dichloropropene 

75-00-3 

chioroethane 

10U 

110-75-8 

2-chloroethyivinyl  ether 

'75-09-2 

methylene  chloride 

1 J 

75-25-2 

broMofona 

67-64- 1 

acetone 

10U 

108-10-1 

4-aethyl-2-pentanone 

75-15-0 

carbon  disulfide 

5U 

591-78-5 

£-hexanone 

75-35-4 

1,1-dichIoroethene 

5u 

127-13-4 

tetrachioroethene 

75-34-3 

1, 1-dichloroethane 

5U 

79-34-5 

1, 1,2,2-tetrachloroethane 

156-60-5 

trans-!,£-dichlcrcethane 

j'J 

108-38-3 

toluene 

1 

hi 

t 

r^ 

CO 

chloroform 

3  J 

108-30-7 

chlorobenzene 

107-06-2 

1,2-dichloroathane 

Ct) 

Jj 

100-41-4 

ethylbenzene 

73-93-3 

2-butaf.cr.e 

10 

100-42-5 

styrene 

7 .  -  jo-6 

l,i,l-:ri:hio':a:ruir.e 

jL 

:otai  xylenes 

56-23-5 

carbon  tetracnlorsde 

5U 

108-05-4 

vinyl  acetate 
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75-27-4 
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:U 
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l,2-::chlor:propar.e 
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J'J 
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:U 

73-01-6 
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* 

124-43-1 
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5J 

Data  Report:.'.:  2<.al:f:srs: 

U  -  Compound  was  analyzed  for  but  not  detected.  The  number  is  the  attainable  detaction  limit  for  the 
3  -  Analyte  was  found  in  the  reagent  i.ank  as  *aK  as  the  sample. 

J  -  Indicates  an  estimated  value. 

'ID  -  Not  Detected. 
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Sacunt  Percent 

Recuverec  Recovered 
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SRCMCFL-JORCEENZENE 
I , 2-DiChLCRGE7HANE-D4 
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Customer  Naae: 

SCHEIB 

Custcaer  Sample  N'l/ader: 
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Lad  Sample  Nuaber: 
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Date  Simple  Received: 

13— JUN— 1987 

Date  Sample  Completed: 

29-JUN-1987 

Date  Sampled: 

Sampled  By: 

Material  Description: 

REAGENT  WATER  BLANK 

6/18/87  Req.  Number: 

Activity 

Preparation  Analysis 

Nuaber 

Procedure  No.  Procedure  No. 

Analysis 

Result  Units 

Analys: 

Prograa  Manager:  SR  Rizk 
Date  Approved:  E5-JUN-1987 
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BASELINE  PUBLIC  HEALTH  EVALUATION 


APPENDIX  J 

BASELINE  PUBLIC  HEALTH  EVALUATION 


1.0  OVERVIEW  OF  METHODS 

The  general  approach  to  public  health  risk  evaluation  of  exposure  to 
chemical  contaminants  has  been  well  established.  It  may  be  divided  into  four 
fundamental  component  analyses:  1)  hazard  identification,  2)  exposure 
assessment,  3)  toxicity  or  hazard  assessment,  and  4)  risk  characterization. 

Hazard  Identification.  The  first  step  in  the  assessment  process  is  to 
identify  all  potential  contaminants  of  concern.  From  the  identified  chemicals, 
compounds  are  then  selected  as  the  subject  of  the  health  evaluation.  It  is 
often  impractical  and  unnecessary  to  evaluate  all  chemicals  present  at  a  waste 
site.  Representative  compounds  may  be  selected  on  the  basis  of:  1)  quantities 
present  at  the  site,  2)  extent  of  environmental  contamination,  toxicity,  or 
hazardousness,  and  3)  mobility  and  persistence  of  the  chemical  in  the 
environment.  Guidance  on  the  selection  process  may  be  found  in  the  Superfund 
Public  Health  Evaluation  Manual  (USEPA  1986c). 

Exposure  Assessment.  The  objectives  of  the  exposure  assessment  are  to: 

1)  delineate  exposure  pathways;  2)  identify  species,  populations,  and  systems 
at  risk;  and  3)  measure  or  estimate,  for  each  receptor,  the  intensity, 
duration,  and  frequency  of  the  exposure  or  dose.  Critical  to  the  exposure 
assessment  is  a  quantification  of  the  releases  of  contaminants  of  concern  to 
each  environmental  medium  and  an  assessment  of  the  transport  and  transformation 
of  the  subject  compounds.  The  results  of  these  analyses  provide  data  on  the 
magnitude  and  extent  of  contamination.  Both  monitoring  data  and  environmental 
transport  modeling  may  be  used  in  the  exposure  assessment. 

Hazard  Assessment.  The  objectives  of  the  toxicity  or  hazard  assessment 
are  to  evaluate  the  inherent  toxicity  of  the  compounds  under  investigation,  and 
to  identify  and  select  toxicological  measures  or  endpoints  for  use  in  evalu¬ 
ating  the  significance  of  exposure.  For  each  subject  compound,  available 
dose-response  data  are  reviewed  on  the  adverse  effects  in  human  and  nonhuman 
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receptors.  Dose-response  assessments  for  noncarcinogens  provide  an  estimate  of 
the  no-observable-adverse-effect  level  (NOAEL)  or  lowest-observable-adverse- 
effect  level  (LOAEL).  For  carcinogenic  compounds,  the  dose-response  assessment 
yields  estimates  of  probability  or  range  of  probabilities  under  which  a 
carcinogenic  effect  will  occur  at  a  specified  level  of  exposure. 

Risk  Characterization.  The  last  step  in  public  health  evaluation  is  risk 
characterization.  This  is  the  process  of  integrating  the  results  of  the 
exposure  and  hazard  (toxicity)  assessment  (i.e.,  of  comparing  estimates  of  dose 
with  appropriate  toxicological  endpoints  to  determine  the  likelihood  of  adverse 
effect  in  exposed  populations).  It  is  common  practice  to  consider  risk 
characterization  separately  for  carcinogenic  and  noncarcinogenic  effects.  This 
is  due  to  a  fundamental  difference  in  the  way  organisms  typically  respond 
following  exposure  below  which  there  is  only  a  very  small  likelihood  of  adverse 
health  impacts  in  an  exposed  individual.  Exposure  to  carcinogenic  compounds, 
however,  is  not  thought  to  be  characterized  by  the  existence  of  a  threshold. 
Rather,  all  levels  of  exposure  are  considered  to  carry  a  risk  of  adverse  effect 
(risk  per  unit  dose). 

The  procedure  for  calculating  risk  associated  with  exposure  to 
carcinogenic  compounds  have  been  established  by  EPA  (USEPA  1986a, b,c). 

A  non-threshold,  dose-response  model  is  used  to  calculate  a  carcinogenic 
potency  factor  (which  mathematically  is  the  slope  of  the  dose-response  curve) 
for  each  chemical.  To  derive  an  estimate  of  risk,  the  carcinogenic  potency 
factor  (ql*  defined  below)  is  then  multiplied  by  the  estimated  chronic  daily 
intake  (CDI)  or  dose  experienced  by  the  exposed  individual: 


R  =  CDI  x  ql*  (1) 

where 

CDI  =  chronic  daily  intake  (mg/kg  body  weight/day) 

ql*  =  95%  upper  bound  estimate  of  the  slope  of  the  dose-response 
curve  [(mg/kg  body  weight/day) -1] 


R  is  an  explicit  estimate  of  excess  or  additional  lifetime  risk  having  a 
value  between  0  and  1  and  expresses  the  probability  that  an  individual  will 
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develop  cancer  over  a  lifetime  of  exposure  at  the  specified  dose  level.  In 
evaluating  risk  of  exposure  to  more  than  one  carcinogen,  the  risk  measure  (R) 
for  each  compound  may  be  summed  (in  the  absence  of  information  on  antagonistic 
or  synergistic  effects)  to  give  an  overall  estimate  of  total  carcinogenic  risk 
(USEPA  1986a;  USEPA  1986b).  This  is  done  for  each  source  of  environmental 
release,  associated  exposure  pathway,  and  receptor  group  at  risk  of  exposure. 
Population  risks  are  derived  by  multiplying  the  overall  risk  level  (summed  for 
all  subject  chemicals)  by  the  number  of  people  exposed.  This  would  yield  a 
measure  of  the  additional  incidence  of  cancer  (i.e.,  additional  number  of  new 
cases)  in  the  exposed  population  over  a  lifetime  (i.e.,  70  years)  of  exposure. 

The  traditionally  accepted  practice  of  evaluating  exposure  to  noncar- 
cinogenic  compounds  has  been  experimentally  to  determine  a  NOAEL  and  to  divide 
this  by  a  safety  factor  to  establish  an  acceptable  human  dose,  e.g.,  acceptable 
daily  intake  or  reference  level  (RL)  (NRC  1983).  The  RL,  for  example,  would 
then  be  compared  to  the  average  daily  dose  experienced  by  the  exposed  popu¬ 
lation  to  obtain  a  measure  of  concern  for  adverse  noncarcinogenic  effects: 


where 


NCE  =  D/RL 


NCE  =  potential  for  adverse  noncarcinogenic  effects 

D  =  average  daily  dose  for  subchronic  or  chronic  exposure  (mg/kg  body 
weight/day) 

RL  =  acceptable  intake  for  subchronic  or  chronic  exposure  (mg/kg  body 
weight/day) 


The  method  of  developing  acceptable  limits  of  exposure  implies  that  the 
application  of  safety  factors  of  various  magnitudes  to  experimentally  derived 
NOAEL  will  ensure  minimal  risk.  A  comprehensive  compilation  of  acceptable 
limits  (reference  intake  values)  for  acute  and  chronic  exposure  to  noncar¬ 
cinogens  (AISs,  AICs  for  the  ingestion  route)  is  found  in  USEPA  (1986c).  Final 
guidelines  for  evaluating  exposure  to  mixtures  of  noncarcinogens  is  presented 
in  USEPA  (1986b). 
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2.0  EVALUATION  OF  HEALTH  EFFECTS 


2.1  Exposure  to  Contaminated  Groundwater 

Six  inorganic  compounds  (chromium,  copper,  lead,  nickel,  selenium,  and 
zinc),  and  three  organic  compounds  (acetone,  toluene,  and  bis-(2  ethylhexyl) 
phthalate)  have  been  detected  in  the  groundwater  from  the  sites  at  Gowen  Field. 
Table  J-l  is  a  summary  of  mean  and  maximum  levels  of  toxicants  in  on-site 
groundwater  from  the  four  monitoring  wells.  For  comparison,  the  "applicable  or 
relevant  and  appropriate  requirements"  (ARARs;  i.e.j  federal  and  state  criteria 
and  standards)  are  included.  As  specified  in  the  Superfund  Amendments  and 
Reauthorization  Act  of  1986  (SARA),  on-site  remedial  actions  are  required  to 
attain  ARARs  unless  such  requirements  are  formally  waived. 

Drinking  water  maximum  contaminant  level  goals  (MCLGs  previously  known  as 
recommended  maximum  contaminant  levels  -  RMCLs)  are  nonenforceable  health  goals 
established  by  the  U.S.  Environmental  Protection  Agency  (EPA)  Office  of 
Drinking  Water.  MCLGs  are  also  set  at  levels  that  will  result  in  no  known  or 
anticipated  adverse  health  effects  incorporating  an  adequate  margin  of  safety. 
Maximum  contaminant  levels  (MCLs)  are  enforceable  EPA  standards  set  as  close  to 
the  MCLGs  as  feasible,  taking  into  consideration  the  cost  and  availability  of 
treatment  technologies. 

Ambient  water  quality  criteria  (AWQC)  are  guidelines  developed  by  the  EPA 
Office  of  Water  Regulations  and  Standards  for  the  protection  of  aquatic  life 
and  human  health.  Although  these  are  not  enforceable  standards,  they  present 
scientific  data  and  guidance  to  be  used  by  the  states  in  developing  water 
quality  standards.  A  water  quality  standard  consists  of  two  parts:  1)  a 
designated  use  for  a  water  body  to  be  protected,  and  2)  criteria  or  numerical 
pollutant  concentration  limits.  AWQC  adjusted  for  drinking  water  only  may  be 
used  in  evaluating  the  significance  of  groundwater  levels  at  waste  sites. 

Examining  Table  J-l,  it  is  shown  that  of  the  inorganic  chemicals  iden¬ 
tified,  levels  of  only  two  compounds  were  found  to  exceed  ARARs.  The  mean  and 
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ARARs  FOR  CHEMICALS  IN  GROUNOUATER  AT  THE  FOUR  SITES  AT  IDAHO  AIR  NATIONAL  GUARD,  GOWEN  FIELD,  BOISE,  IDAHO 
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maximum  levels  of  selenium  (25  ug/L  and  50  ug/L)  exceeded  the  MCL  (10  ug/L)  and 
the  mean  and  maximum  levels  of  nickel  (38  ug/L  and  79  ug/L)  exceeded  the 
adjusted  AWQC  requirements  (15.4  ug/L). 

Acetone,  toluene  and  bis- (2  ethyl  hexyl)  phthalate  were  the  organic  com¬ 
pounds  present  in  groundwater  above  detection  limits.  Levels  of  toluene  and 
bis-  (2  ethyl  hexyl)  phthalate  observed  were  less  than  the  MCLs,  MCLGs  or 
adjusted  AWQC.  There  are  no  available  MCLs,  MCLGs,  or  AWQCs  for  acetone. 

Hazard  Identification.  For  the  purpose  of  baseline  public  health  evalu¬ 
ation  of  the  groundwater  exposure  pathway,  long-term  (chronic)  and  short-term 
(subchronic)  effects  of  exposure  to  contaminants  released  from  the  site  will  be 
considered.  All  compounds  identified  in  groundwater  will  be  the  subject  of  the 
assessment: 

Inorganic  Compounds:  chromium  (total),  copper,  lead,  nickel,  selenium, 

and  zinc. 

Organic  Compounds:  Acetone,  toluene,  and  bi s- (2  ethylhexyl)  phthalate. 

Exposure  Assessment:  The  baseline  public  health  evaluation  of  the 
groundwater  exposure  pathway  focuses  on  the  maximum  level  of  the  inorganic  and 
organic  compounds  measured  in  the  monitoring  wells.  Table  J-2  summarizes  the 
maximum  levels  for  the  compounds  along  with  the  corresponding  doses  for  humans. 
Doses  listed  in  Table  J-2  were  calculated  assuming  consumption  of  2  liters 
(0.53  gallons)  of  water  per  day,  100  percent  adsorption,  for  a  70-kg  (154  lb) 
individual . 

Toxicity  Assessment:  The  objective  of  the  toxicity  assessment  is  to 
characterize  the  inherent  toxicity  of  the  subject  compounds  and  to  select 
appropriate  toxicity  measures  for  use  in  risk  characterization.  The  potential 
for  adverse  noncarcinogenic  effects  are  determined  using  acceptable  intake 
levels  for  subchronic  (AIS)  or  chronic  (AIC)  exposure  available  in  the  litera¬ 
ture.  All  toxicity  endpoints  used  in  analysis  of  the  groundwater  exposure 
pathway  are  presented  in  Table  0-3. 
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Bis-(2  ethylhexyl)  phthalate  is  a  probable  human  carcinogen  through  the 
oral  route  of  exposure.  Nickel  and  chromium  VI  are  carcinogenic  through  the 
inhalation  route  of  exposure.  It  should  be  noted  that  there  is  inadequate 
evidence  to  show  carcinogenicity  in  humans  for  b i s - ( 2  ethylhexyl)  phthalate. 

The  carcinogenic  potency  factor  (ql*)  is  used  in  quantifying  the  potential  car¬ 
cinogenic  risk  of  exposure  to  groundwater  containing  bi s- (2  ethylhexyl) 
phthalate  and  the  value  for  the  oral  route  of  exposure  is  given  in  Table  J-E. 

Risk  Characterization:  In  this  final  step  of  the  evaluation,  exposure 
levels  are  compared  with  the  toxicity  measures  selected  for  the  subject 
compounds  to  evaluate  the  risk  of  adverse  effects  in  humans.  As  shown  in  Table 
J-3,  the  potential  for  adverse  noncarcinogenic  effects  was  evaluated  (threshold 
consideration)  by  comparing  dose  vs.  the  acceptable  intake  values  for  sub¬ 
chronic  (AIS)  and  chronic  (AIC)  exposure. 

Results  of  the  risk  characterization  for  the  groundwater  at  the  four 
sites  are  presented  in  Table  J-3.  Note  that  the  risk  evaluation  of  groundwat¬ 
er  was  conducted  to  evaluate  the  potential  health  significance  of  observed 
levels  of  contaminants.  Currently,  no  one  is  using  this  aquifer  as  a  source  of 
drinking  water.  None  of  the  estimated  dose  levels  was  found  to  exceed  the  AIS 
or  AIC  values  for  any  given  compound  under  evaluation.  On  this  basis,  no 
adverse  noncarcinogenic  effects  would  be  anticipated  for  ingestion  exposure  to 
any  of  the  groundwater  contaminants. 

Carcinogenic  risks  to  human  health  were  estimated  for  ingestion  exposure 
to  bi s- ( 2  ethylhexyl)  phthalate  in  the  groundwater.  It  was  assumed  in  the  risk 
assessment  that  2  liters  of  groundwater  would  be  consumed  per  day,  by  a  70-kg 
(154  lb)  individual  and  that  adsorption  equaled  100  percent.  Again,  this  is  a 
worst  case  assumption  because  the  shallow  groundwater  aquifer  is  not  used  as  a 
source  of  drinking  water  and  this  compound  is  considered  a  laboratory  con¬ 
taminant  ( i . e . ,  it  is  not  considered  to  be  present  in  the  groundwater  at  the 
sites).  This  was  discussed  in  Section  3  (Discussion  of  Results  and  Sig¬ 
nificance  of  Findings)  of  this  report.  The  carcinogenic  risk  estimate  was 
developed  for  illustrative  purposes  based  on  the  maximum  concentration  found  in 
the  groundwater.  The  additional  lifetime  individual  risk  of  cancer  associated 

J-9 


with  the  maximum  observed  concentration  in  groundwater  samples  was  determined 
as  2.7x  10-7  (i.e.,  an  additional  lifetime  risk  of  cancer  in  an  exposed 
individual  of  2.7  in  10  million).  This  is  shown  in  Table  J-3. 

EPA  guidance  proposed  for  hazardous  waste  site  evaluation  is  used  in 
interpreting  these  results.  In  the  Remedial  Investigation/Feasibility  Study 
(RI/FS)  process  under  the  Comprehensive  Environmental  Response,  Compensation 
and  Liability  Act/Superfund  Amendments  and  Reauthorization  Acts  (CERCLA/SARA) , 
recent  EPA  guidance  indicates  that  remedial  alternatives  should  be  refined  as 
necessary  to  ensure  that  options  considered  span  a  carcinogenic  risk  range  from 
10-4  to  10-7  (USEPA  1986c,  Zamuda  et  al  1986).  The  10-6  risk  level,  however, 
is  often  chosen  as  the  target  risk  within  their  range  (Zamuda  et  al  1986). 

The  risk  characterization  for  the  carcinogenic  compound  (bis-(2  ethyl - 
hexyl)  phthalate)  indicates  an  individual  lifetime  risk  on  the  order  of  10'7 
for  ingestion  exposure  to  contaminated  groundwater  at  the  sites.  Based  on  EPA 
guidelines,  and  given  the  conservative  exposure  scenarios  and  that  this  aquifer 
is  not  a  source  of  drinking  water,  this  level  of  risk  is  considered  acceptable. 

2-2  Exposure  to  Contaminated  Soil  and  Sediment 

Hazard  Identification;  The  results  of  the  on-site  characterization  of 
the  contamination  in  soils  and  sediment  is  presented  in  Section  3  of  this 
report.  As  detailed  in  Section  3  all  soil  and  sediment  samples  were  tested 
for  inorganics  and  volatile  organic  compounds.  A  number  of  samples  were  also 
tested  for  semivolatile  organic  compounds.  A  variety  of  inorganic  compounds 
were  detected  including  arsenic,  beryllium,  chromium,  copper,  lead,  mercury, 
nickel,  and  zinc.  A  number  of  organic  compounds  were  also  found.  Table  J-4 
presents  a  complete  list  of  inorganic  and  organic  compounds  detected  in  samples 
collected  at  less  than  5  feet  below  ground  surface  and  the  observed  concentra¬ 
tions  in  each  of  the  soil  and  sediment  samples. 

For  the  purpose  of  the  public  health  evaluation  of  the  soil/sediment 
exposure  pathway,  chronic  toxicological  effects  of  long-term  ingestion  have 
been  considered.  The  chronic  effect  of  greatest  significance,  and  which 


J-10 


r 


1 

o 

O 

r- 

vm. 

r*  i 

o 

o 

o 

o 

O 

o 

© 

t  a 

+ 

+ 

+ 

+ 

• 

v}-  • 

Ui 

Ui 

Ui 

Ui 

Ui 

ui 

UJ 

vf 

o 

o 

>»■ 

o 

KJ 

in 

oj  * 

• 

• 

• 

• 

• 

• 

* 

03  • 

o 

in 

«— 

rO 

o 

n* 

T— 

00  • 

*■— 

Ol 

«—  • 

© 

o 

o 

o 

o 

o 

o 

•  i 

+ 

• 

+ 

+ 

+ 

+ 

■ 

<y 

fO  • 

Ui 

Ui 

Ui 

UI 

UI 

Ui 

Ui 

o 

4-» 

in 

o 

T— 

04 

o 

o 

O 

3= 

C\l  • 

• 

• 

• 

• 

• 

• 

• 

< 

00 

CO  • 

CO 

T- 

ro 

O 

in  • 

M 

CO 

«» 

a) 

■ 

Ui 

T*- 

T— 

r- 

T*** 

00 

a. 

»“  • 

o 

o 

o 

o 

O 

o 

o 

E 

•  i 

+ 

• 

+ 

+ 

+ 

+ 

• 

o 

GJ 

04  • 

Ui 

ui 

UJ 

Ui 

UI 

UI 

Ui 

03 

•  • 

OJ 

o 

Nj- 

CO 

*— 

Nf 

CO 

OJ  • 

* 

• 

• 

• 

• 

« 

• 

«» 

-_s 

m  • 

N. 

*— 

T— 

r— 

in 

o 

•fB 

CO  • 

— 1 

o 

Ui 

UJ 

• 

• 

u. 

t 

t- 

*** 

r- 

r— 

r-  « 

o 

O 

o 

O 

O 

o 

z 

•  • 

+ 

• 

+ 

+ 

+ 

+ 

Ui 

r*  • 

Ui 

Ui 

Ui 

ui 

Ui 

Ui 

3 

CO 

o 

CO 

n4- 

40 

CO 

o 

04  » 

• 

• 

• 

• 

• 

• 

« 

a 

CO  • 

CO 

vj- 

ca 

< 


Ui 

u 


o 

o 


u 

<v 

u* 

14 

e 

to 

u 

<a 

Q- 


oc 

i  — 

_ ... 

— 

— 

- -  «  - 

—  —  — 

—  - 

—  — 

— 

— 

— 

— — 

—  —  — - 

—  —  — — 

— — 

—  — 

— 

—  — 

—  * 

< 

■ 

• 

Z3 

i 

1 

< 

o 

r- 

♦— 

o 

t— 

o 

• 

• 

• 

T— 

o 

o 

o 

o 

o 

o 

« 

« 

• 

i 

+ 

• 

+ 

+ 

+ 

+ 

-J 

• 

« 

• 

in 

• 

UJ 

Ui 

UI 

ui 

UJ 

Ui 

< 

* 

• 

i 

* 

i 

o 

o 

o 

OJ 

z 

> 

• 

• 

r- 

• 

• 

• 

• 

« 

o 

Ui 

• 

• 

■ 

CO 

i 

ro 

0- 

ro 

M 

u 

• 

< 

< 

to 

< 

►*- 

< 

• 

• 

i 

• 

< 

u. 

■ 

• 

< 

• 

z 

oc 

• 

1 

• 

• 

3 

« 

< 

• 

« 

O 

» — 

r“ 

*— 

T*“ 

oc 

60 

• 

• 

t 

T- 

i 

o 

o 

O 

O 

o 

o 

o 

o 

o 

1-^ 

• 

• 

« 

• 

i 

+ 

t 

+ 

+ 

+ 

+ 

+ 

< 

o 

• 

• 

• 

V* 

« 

ui 

Ui 

UI 

UJ 

UJ 

UJ 

UJ 

UI 

UJ 

z 

« 

« 

« 

1 

i 

03 

o 

>1* 

r- 

o 

m 

o 

>o 

o 

o 

3 

• 

• 

i 

T“ 

• 

• 

• 

• 

« 

• 

• 

• 

3= 

o 

• 

* 

• 

CO 

i 

K> 

ro 

*— 

r- 

V” 

ro 

o^ 

< 

oc 

< 

• 

• 

60 

« 

a 

a 

• 

1 

• 

• 

3 

• 

• 

• 

* 

• 

« 

« 

» 

H 

o 

• 

* 

• 

« 

o 

r~ 

r- 

o 

**• 

OJ 

OJ 

OJ 

♦— 

< 

-J 

* 

« 

i 

*— 

• 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

UJ 

• 

« 

• 

• 

* 

♦ 

• 

•f 

+ 

+ 

+ 

1 

1 

t 

1— 

CD 

•  o 

1 

> 

m 

• 

UJ 

UJ 

UJ 

UJ 

UJ 

Ui 

UJ 

UJ 

UJ 

UI 

Ui 

Z 

«  V 

■ 

i 

• 

• 

vT 

o 

in 

o 

00 

o 

OJ 

vf 

O' 

r— 

UI 

h 

• 

* 

i 

<r- 

• 

• 

• 

■ 

• 

• 

• 

• 

• 

X 

Ui 

•  a 

•  T— 

« 

CO 

i 

vt 

ro 

r* 

OJ 

Os 

'O 

ro 

o^ 

Oi 

OJ 

Ui 

•  X 

» 

» 

in 

i 

a 

U- 

< 

« 

• 

UJ 

«  z 

•  *-» 

• 

• 

60 

in 

•  M 

«  »«• 

• 

• 

v 

• 

•  60 

• 

< 

O 

T-» 

O 

o 

o 

r— 

o 

OJ 

ii 

1  60 

» 

• 

■ 

o 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

z 

z 

•  z 

• 

i 

■f 

• 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-► 

< 

H 

•  o 

•  <A 

i 

« 

UJ 

Ui 

UI 

UJ 

UI 

UJ 

UJ 

UJ 

UJ 

UI 

UI 

a- 

«  *•* 

•  04 

< 

N»  • 

m 

o 

o 

o 

ro 

o 

o 

T-* 

in 

ro 

— 1 

UJ 

•  h- 

i  — <> 

• 

• 

c0  • 

• 

• 

• 

• 

« 

( 

« 

• 

• 

• 

•mm 

a 

<  < 

•  a 

• 

OJ 

s  * 

ro 

OJ 

c0 

O' 

CO 

Os 

*•4- 

*— 

»-* 

o 

•  oc 

•  E 

t 

• 

ro  • 

CO 

.  h- 

•  (0 

• 

r* 

r*  i 

•  z 

•  60 

• 

03 

• 

z 

•  UI 

« 

« 

60 

in  • 

•  u 

•  BO* 

• 

V  I 

•  z 

1 

» 

60 

•  o 

.  o 

• 

►- 

•  u 

•  60 

• 

z 

• 

* 

• 

1 

< 

• 

• 

• 

• 

o 

r~ 

«■» 

**• 

o 

** 

04 

z 

• 

t 

• 

/*>  1 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

*— • 

1 

t 

• 

i 

N»  * 

♦ 

• 

•*» 

+ 

+ 

• 

+ 

+ 

•f 

X 

• 

• 

• 

OJ 

00  • 

UJ 

UI 

UI 

UJ 

UJ 

Ui 

UI 

UJ 

UJ 

Ui 

UJ 

< 

1 

t 

> 

» 

"V*  1 

Os 

o 

o 

o 

CO 

o 

o 

'O 

in 

^4- 

'*ir 

1 

• 

• 

N»  • 

• 

• 

• 

l 

z 

1 

* 

• 

03 

S  » 

vf 

OJ 

r* 

OJ 

OJ 

Os 

IO 

OJ 

o 

1 

• 

> 

to 

in  • 

u 

• 

i 

• 

V  t 

u. 

1 

• 

* 

• 

o 

• 

< 

* 

• 

o 

V— 

T* 

o 

1 

i 

* 

OJ 

« 

o 

o 

o 

o 

o 

o 

o 

o 

60 

• 

» 

i 

< 

• 

+ 

1 

■f 

+ 

♦ 

■f 

Z 

1 

i 

• 

r— 

i 

UJ 

Ui 

Ui 

UJ 

Ui 

UJ 

Ui 

Ui 

o 

1 

• 

i 

« 

i 

o 

o 

N- 

CO 

*o 

ro 

o 

• 

« 

• 

T"* 

i 

• 

4 

H- 

• 

i 

* 

CO 

< 

ro 

>o 

ro 

ro 

OJ 

*o 

r' 

< 

» 

• 

i 

60 

• 

oc 

• 

i 

« 

* 

»— 

• 

» 

t 

• 

z 

«  — 

—  — 

— 

— 

—  —  — 

——  —  — 

—  - 

— 

— — 

— 

— 

— 

—  —  — 

—  —  ■— 

—  — 

—  — 

— 

——  — 

—  • 

w 

ii  §  e 

as  o  ~  E  3  >* 

<  w  3  —  u  c-  w 

a  C  W  g  41  3  (I 

oc  04>EOQ.'OU-*O 

O  ttU*Ut-Q.<9(-OC 

Z  U«(0£OH4)^- 

~  <U]UUUJX2N 


44 

c 

c 

mm* 

44 

44 

o 

•w* 

mmd 

c 

CO 

44 

J= 

14 

JC 

JC 

*-* 

c 

44 

Ui 

a 

41 

Oi 

C 

a 

o 

O 

mm* 

44 

<0 

tm 

u 

to 

N 

c 

o 

o 

t/l 

-c 

C 

mm* 

mm* 

mm* 

O 

44 

44 

>H 

JZ 

JZ 

44 

a 

C 

JO 

-C 

o 

o 

c 

z 

(9 

o 

—* 

w 

<0 

03 

44 

< 

C 

*-* 

>. 

44 

*-• 

Cm 

3 

o 

Oi 

14 

J= 

E 

c 

Ui 

mm* 

QC 

o 

O 

* 

44 

44 

o 

O 

< 

< 

UJ 

OJ 

a. 

►- 

H- 

~o 

o 

3 

c 


c 

o 

u 


J-ll 


~ .  mim  * 


r 

i 

I 

l 


O 

3: 

< 

o 


U  i 

in 

o 

m 


i 


o 


_1 

• 

4) 

• 

O 

0 

T- 

»>• 

*■" 

04 

Hi 

• 

•M 

■ 

O 

O 

0 

O 

O 

O 

O 

O 

O 

•— « 

• 

1 

fO 

CO 

* 

+ 

• 

4- 

+ 

4- 

4- 

4- 

4- 

IL 

• 

> 

• 

O 

• 

Ui 

Ui 

Ui 

U5 

UJ 

Ui 

UJ 

UJ 

Ui 

• 

• 

*— 

•«— 

1 

to 

O 

O 

CO 

O 

0 

m 

CM 

x 

• 

a 

—• 

• 

« 

• 

1 

• 

• 

« 

• 

• 

Ui 

• 

« 

<0 

a 

• 

Nf 

in 

ro 

4T- 

rvj 

O 

3 

1 

« 

3 

1 

O 

• 

« 

■0 

• 

C3 

T— 

• 

* 

„ 

4J 

• 

« 

0 

r- 

r— 

T— 

CM 

04 

CM 

O 

■ 

4-i 

• 

• 

0 

O 

O 

O 

O 

0 

0 

O 

O 

O 

oc 

1 

•»» 

• 

m 

■ 

+ 

1 

• 

+ 

4- 

4- 

4- 

<< 

■ 

CO 

* 

» 

• 

UI 

Ui 

UI 

LU 

Ui 

UJ 

UJ 

UJ 

Ui 

Ui 

3 

• 

• 

*— 

• 

*0 

O 

O 

in 

4— 

in 

O 

CM 

O 

•  CD 

• 

a 

* 

• 

• 

• 

• 

• 

« 

« 

•  X 

to 

• 

<0 

• 

K> 

in 

CO 

IT— 

ro 

^ - 

t— 

— 1 

•  "*** 

a> 

• 

• 

< 

«  O 

1 

• 

x 

•  X 

a. 

* 

* 

O 

UI 

* 

6 

« 

• 

*-* 

u 

•  X 

03 

* 

• 

O 

*— 

0 

*— 

T— 

T- 

T— 

r- 

H 

< 

•  »•» 

CO 

• 

• 

O 

0 

0 

O 

O 

O 

O 

O 

O 

< 

u. 

• 

< 

04 

• 

4* 

• 

■f 

+ 

4- 

4- 

1 

X 

a t 

*  00 

4J 

• 

1 

1 

Ui 

Ui 

ui 

Ui 

UJ 

UJ 

UJ 

UJ 

UJ 

3 

*  X 

c 

• 

r* 

1 

O 

0 

04 

Nf 

00 

N. 

O 

ac 

CO 

•  0 

a> 

• 

O 

• 

• 

• 

• 

• 

• 

• 

• 

/"\ 

■  ^ 

E 

« 

CO 

• 

f 0 

m 

T“ 

CM 

^m 

O 

'O 

TJ 

< 

0 

■  »- 

< 

• 

O 

X 

•  < 

*o 

• 

• 

3 

O 

3 

•  ac 

ci 

• 

> 

C 

=c 

O 

•  h- 

to 

• 

• 

■*— 

< 

QC 

•  X 

• 

« 

0 

r— 

*— 

T-» 

O 

«— 

Kl 

04 

*■» 

O 

O 

1  UI 

• 

• 

0 

O 

O 

O 

O 

O 

O 

O 

O 

O 

c 

•— « 

1  CJ 

« 

t** 

■ 

4- 

• 

• 

+ 

4* 

4* 

4- 

4- 

1 

O 

3 

•  x 

« 

1 

• 

UI 

Ui 

ui 

uj 

UJ 

UJ 

UJ 

UJ 

O 

H- 

O 

•  0 

• 

• 

00 

O 

0 

0 

»-* 

04 

O 

CO 

O 

w 

< 

-J 

.  CJ 

« 

a 

• 

• 

• 

• 

• 

• 

♦ 

• 

t 

UI 

• 

* 

CO 

* 

m 

in 

in 

r— 

CO 

in 

>0 

h- 

0 

• 

• 

• 

• 

X 

* 

« 

• 

**a 

Ui 

H 

« 

• 

• 

X 

Ui 

• 

— 

* 

•  - 

—  — —  — 

—  — 

— • 

— 

— — 

■■■ 

<hh 

mm— 

— 

_  M  a. 

_  __ 

-  mmmm 

__ 

■ 

__ 

— 

--rrT 

Ui 

UI 

t 

1 

» 

— 1 

O 

u. 

I 

in 

» 

• 

0 

T— 

r> 

•*“ 

0 

r— 

04 

V— 

CM 

CM 

03 

Ui 

1 

• 

■ 

0 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

< 

w 

m 

t 

01 

• 

<r~ 

• 

+ 

• 

+ 

4- 

4* 

4- 

4- 

* 

4* 

4* 

H 

» 

• 

1 

• 

Ui 

Ui 

UJ 

UI 

Ui 

UJ 

UI 

Ui 

UJ 

Ui 

UJ 

UI 

UJ 

0 

11 

1 

• 

T* 

• 

O* 

0 

KI 

O 

ro 

O 

N- 

O 

in 

CM 

CO 

x 

a: 

• 

CO 

1 

1 

• 

• 

• 

• 

• 

• 

• 

< 

H* 

• 

« 

in 

< 

in 

*4* 

r— 

in 

K» 

CM 

CM 

T" 

a 

1 

mm» 

• 

03 

> 

mJ 

ui 

1 

« 

CO 

• 

0 

• 

O 

« 

• 

0 

1 

CO 

1 

« 

co 

, - 

—  — 

— 

— 

— 

—  - 

— - 

—  — 

— 

— 

— 

— 

— 

— 

— 

— 

— 

—  — * 

—  — 

— 

— 

— 

— 

— 

ac 

1 

* 

4) 

1 

• 

4) 

C 

• 

• 

c 

—* 

CJ 

c/> 

• 

» 

4) 

O 

h 

1 

1 

_# 

c 

> 

is 

t 

u 

• 

(0 

0 

-C 

=c 

1 

4) 

* 

41 

sz 

i-t 

x 

1 

• 

C 

«i 

*-» 

a 

41 

M 

« 

01 

« 

4) 

C 

a 

0 

O 

X 

« 

E 

* 

CO 

mm* 

41 

CO 

u 

U 

< 

• 

CD 

1 

0 

6 

CO 

N 

c 

0 

O 

H- 

• 

U 

• 

3 

E 

CO 

JZ 

C 

as 

• 

CO 

• 

X 

0 

ft 

3 

>• 

0 

w 

4)  4) 

> 

sz 

SZ 

O 

0 

( 

a. 

• 

< 

w 

3 

U 

L. 

w 

t-m 

a 

C  ^ 

JC 

0 

0 

c 

0) 

0 

I 

• 

a 

C 

m^ 

E 

41 

3 

4) 

X 

0 

O  w 

*-* 

CO 

CO 

4) 

c 

# 

* 

04 

4) 

>• 

6 

O 

a  -a 

U 

M 

0 

< 

c 

w  >X 

41 

(. 

3 

0 

u. 

• 

• 

O 

<0 

u 

•O 

u 

a 

03 

tm 

O 

c 

a 

4) 

4)  SI 

E 

c 

L* 

O 

• 

• 

X 

L. 

41 

CD 

SI 

0 

41 

41 

if* 

t— 

ac 

O 

O 

41 

41 

O 

>N 

1 

• 

«< 

m 

O 

0 

u 

mJ 

X 

X 

M 

O 

< 

<  ui 

CM 

CL 

►— 

H- 

X 

CO 

-*  — 

— 

•— 

— * 

— — •  — 

—  — —  — 

— 

— 

—m 

—  — 

< 

o e 


* 

r 


X 

Ui 

u 

a: 

O 

o 


0-12 


typically  drives  the  public  health  evaluation,  is  carcinogenesis.  Two  carcino¬ 
genic  compounds  were  identified  among  those  detected  in  the  soil  and  sediment 
samples.  The  compounds  are  arsenic  and  tetrachloroethylene.  Nickel  and 
chromium  VI  are  also  suspected  carcinogens  but  only  by  the  inhalation  route  of 
exposure.  Additionally,  the  potential  for  adverse  noncarcinogenic  effects 
will  be  examined  for  long-term  ingestion  exposure  to  the  contaminants  in  soil 
and  sediment. 


Exposure  Assessment:  Soil  samples  were  collected  at  various  depths,  but 
only  those  samples  collected  close  to  the  surface  (i.e.  from  a  depth  of  <  5 
feet  below  the  ground  surface)  were  considered  in  the  public  health  evaluation. 
In  order  to  conduct  the  risk  evaluation  of  soil  contamination,  it  is  necessary 
to  determine  dose  for  the  ingestion  route.  Ingestion  exposure  in  this  evalua¬ 
tion  was  based  on  an  assumption  of  soil  ingestion  of  0.1  grams/day  (USEPA 
1986c). 


The  exposure  period  was  projected  to  vary  as  the  function  of  circum¬ 
stances  at  the  sites  under  investigation.  Based  on  information  obtained  from 
Gowen  Field  personnel,  the  following  soil  exposure  scenarios  were  constructed. 


•  Site  1  -  Individuals  ages  25  to  40  years  are  at  risk  of  exposure. 

Fire  training  drills  are  conducted  an  average  of  6  hours  per  month,  S 
months  per  year,  and  an  individual  is  exposed  over  a  15  year  period. 
Individuals  working  in  the  Fire  Training  Pit  are  equipped  with 
respirators  and  protective  clothing.  Observers  are  not  protected. 

•  Site  2  -  Individuals  ages  25  to  50  are  at  risk  of  exposure.  At  this 
site,  Gowen  Field  personnel  work  inside  the  adjoining  building  with 
some  occasional  outside  activity.  The  exposure  period  is  estimated  to 
be  1  hour  per  day,  260  days  per  year,  and  an  individual  is  exposed  for 
25  years. 

•  Sites  5  and  6  -  These  sites  are  isolated  and  no  exposure  of  Gowen 
Field  personnel  or  the  public,  to  contaminated  soil,  is  anticipated 

to  occur.  Although  isolated,  the  public  is  not  prevented  from  gaining 
access  to  these  sites.  Therefore,  in  order  to  incorporate  con¬ 
sideration  of  the  potential  for  some  very  limited  but  unlikely  contact 
of  the  public  with  soil  at  Sites  5  and  6,  an  exposure  period  of  8 
hours  per  year  has  been  projected  over  a  70  year  time  frame  (life¬ 
time)  . 
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Dose  associated  with  the  soil  ingestion  exposure  periods  was  determined 
as  follows: 


Doseingestion  _  8s  x  HIF-jngestion 


where: 


Dose  ingestion  =  intake  of  a  given  soil  contaminant  (mg/kg  body 
weight/day) 

Cs  =  concentration  of  the  subject  chemical  in  soil  (mg/kg) 

HIF  ingestion  =  human  intake  factor:  quantity  of  soil  ingested  per  kg 
body  weight  per  day  (kg  soil/kg-day) 


Based  on  the  assumptions  outlined  above,  the  factor  HIF  was  calculated  as: 

HIFinqestion  =  0-1  9  soil  x  1  kg  soil  x  1  x  duration  of  exposure 

day  1,000  g  soil  70  kg  70  year 

body  weight 

For  Site  1,  the  duration  of  exposure  was  projected  to  be  0.123  years  and 
HIF  ingestion  is  equal  t0  2.5  x  10’9  kg  soil/kg-day.  At  Site  2,  the  duration 
of  exposure  was  estimated  to  be  0.856  years  and  HIFingestion  is  equal  to  1.75  x 
10~8  kg  soil/kg-day.  At  Sites  5  and  6  the  exposure  duration  was  0.022  years 
and  HIFingestion  is  equal  to  4.66  x  10"10  kg  soil/kg-day.  Mean  and  maximum 
doses  associated  with  the  concentration  of  each  compound  detected  in  the  soil 
and  sediment  samples  are  listed  in  Table  0-6. 

Toxicity  Assessment:  The  toxicological  measure  used  in  evaluating  the 
potential  for  noncarcinogenic  effects  due  to  ingestion  of  contaminated  soils 
and  sediment  are  the  AIC  values  for  chronic  oral  exposure.  These  are  presented 
in  Table  J-5.  The  carcinogenic  potency  factors  (ql*)  are  used  in  quantifying 
the  potential  carcinogenic  risk  of  exposure  to  contaminated  soils  and  sediment. 
Values  were  obtained  for  arsenic  and  tetrachloroethylene  for  the  oral  route  of 
exposure  and  are  also  presented  in  Table  J-5. 
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TOXICITY  MEASURES  (a):  EXPOSURE  TO  CONTAMINANTS  IN  SOIL 
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EPA  guide! ines  stress  the  importance  of  considering  the  weight-of  - 
evidence  of  the  cause-and-effect  relationship  between  exposure  to  a  compound 
and  carcinogenesis  in  receptors  (USEPA  1986a).  Arsenic  is  classified  "A"; 
while  tetrachloroethylene  is  classified  "B2".  (Group  A  -  proven  human 
carcinogen;  Group  B2  -  probable  human  carcinogen). 

Risk  Characterization.  The  doses  corresponding  to  the  mean  soil  and 
sediment  level  of  each  compound  were  compared  with  the  toxicity  measures  for 
ingestion  exposure  (AIC  values)  and  results  are  summarized  in  Table  J-6.  The 
results  show  that  none  of  the  dose  estimates  exceed  the  corresponding  AIC 
values.  No  adverse  noncarcinogenic  health  effects  would  therefore  be  antici¬ 
pated  due  to  long-term  ingestion  of  soils  at  the  four  sites. 

Carcinogenic  risks  to  human  health  were  estimated  for  ingestion  exposure 
to  arsenic  and  tetrachloroethylene.  Combined  individual  lifetime  risk  (across 
compounds)  was  developed  based  on  the  mean  soil  and  sediment  level  for  the 
carcinogenic  compounds  at  each  of  the  sites.  Results  are  summarized  in  Table 
J-7.  EPA  guidance  proposed  for  hazardous  waste  site  evaluation  is  used  in 
interpreting  these  results.  In  the  Remedial  Investigation/Feasibility  Study 
(RI/FS)  process  under  the  Comprehensive  Environmental  Response,  Compensation 
and  Liability  Act/Superfund  Amendments  and  Reauthorization  Acts  (CERCLA/SARA) , 
recent  EPA  guidance  indicates  that  remedial  alternatives  should  be  refined  as 
necessary  to  ensure  that  options  considered  span  a  carcinogenic  risk  range  from 
10-4  to  10-7  (USEPA  1986c,  Zamuda  et  al  1986).  The  10-6  risk  level,  however,  is 
often  chosen  as  the  target  risk  within  their  range  (Zamuda  et  al  1986). 

The  risk  characterization  for  the  carcinogenic  compounds  indicates  a 
combined  individual  lifetime  risk  on  the  order  of  10"6  or  less  for  ingestion 
exposure  to  contaminated  soil  and  sediment  at  each  of  the  sites.  The  highest 
additional  lifetime  carcinogenic  risks  are  observed  for  exposure  to  soil  at 
Site  2.  The  risk  estimates  at  Site  2,  based  on  mean  soil  levels,  are  ap¬ 
proximately  3.6  x  10"6  (i.e.,  an  additional  lifetime  risk  of  cancer  in  an 
exposed  individual  of  3.6  in  1  million).  Based  on  EPA  guidelines,  and  given 
the  conservative  exposure  scenarios,  this  level  of  risk  is  considered  accep¬ 
table.  The  additional  lifetime  risk  of  cancer  to  exposed  individuals  at  Sites 
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1,  5,  and  6  are  one  to  two  orders  of  magnitude  less  that  for  Site  2.  These 
carcinogenic  risks  would  likewise  be  considered  within  the  acceptable  range. 

This  assessment  also  served  to  identify  arsenic  as  the  major  contaminant 
of  concern  in  soils  and  sediment  at  Gowen  Field.  The  carcinogenic  risk 
estimates  at  all  sites,  although  not  unacceptably  high,  are  primarily  attri¬ 
butable  to  the  presence  of  arsenic  which  is  the  most  potent  of  the  carcinogens 
identified.  Arsenic  was  detected  at  all  sites  sampled  at  comparable  levels  and 
in  the  background  soil  samples  that  were  collected  at  remote  locations  removed 
from  any  Base  activities.  Because  arsenic  concentrations  were  found  in  the 
majority  of  the  soil  samples  and  the  background  samples,  its  presence  is  not 
considered  to  be  due  to  Base  activities. 
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EDUCATION 

Virginia  Polytechnic  Institute:  B.S.,  Civil  Engineering  (1970) 
Licensed  Professional  Engineer  -  Virginia  (No.  8221) 

EXPERIENCE 


Mr.  Wetzel  is  currently  managing  the  development  and  installation  of  in  situ 
biological  treatment  at  an  Air  Force  site.  The  wastes  present  include 
solvents,  jet  fuels  and  plating  wastes  which  were  placed  in  a  lagoon  that  has 
since  been  filled  in  and  paved  with  asphalt.  The  techniques  to  be  used  for 
treatment  will  include  injection/extraction  of  a  solution  of  water,  hydrogen 
peroxide  and  nutrients  to  enhance  degradation  of  wastes  using  indigenous  micro¬ 
organisms.  Mr.  Wetzel  managed  the  review  of  current  literature,  sampling  for 
chemical  and  microbiological  characterization,  sampling  for  laboratory  treat- 
ability  studies,  design  of  the  laboratory  program  and  site  hydrogeological 
characterization.  Design  of  the  treatment  system,  installation  of  the  system 
and  monitoring  of  treatment  effectiveness  have  been  completed.  Applicability 
of  the  technology  for  full  scale  site  cleanup  is  being  evaluated. 

Recent  experience  includes  managing  the  development  of  new  approaches  for 
mitigating  sediments  contaminated  by  chemical  spills.  Several  simultaneous 
activities  were  conducted  under  this  effort,  including  evaluating  equipment 
for  separating  sediments  by  level  of  contamination,  and  writing  a  guidance 
manual  for  use  by  field  coordinators  responding  to  spills  that  result  in 
sediments  contamination.  The  need  for  these  activities  was  identified  in  an 
initial  phase  of  the  program  which  included  the  documentation  of  a  number  of 
spill  incidents  and  cleanup  approaches. 

Mr.  Wetzel  contributed  to  a  feasibility  study  to  evaluate  and  select  the  most 
appropriate  remedial  alternative  for  the  Stringfellow  waste  site  near  Riverside, 
California.  Eight  other  projects  involved  similar  activities,  such  as  evaluating 
remedial  alternatives  and  estimating  construction  and  long  term  operations  and 
maintenance  costs  for  waste  site  closure.  Mr.  Wetzel  suggested  types  of  informa¬ 
tion  to  be  included  in  feasibility  studies  conducted  under  CERCLA  (Superfund)  as 
part  of  the  Feasibility  Study  Guidance  Document  conducted  for  EPA's  CERCLA 
program. 

Mr.  Wetzel  provided  technical  input  to  environmental  appraisal  of  solid  and 
hazardous  waste  activities  for  a  number  of  Department  of  Energy  facilities. 

File  data  on  seven  facilities  was  reviewed  and  recommendations  were  made  for 
setting  priorities  for  future  appraisals.  Specific  suggestions  on  record¬ 
keeping,  compliance  tracking,  and  communication  with  EPA  and  state  and  local 
regulatory  agencies  were  made.  Two  facilities  were  visited  and  activities 
related  to  RCRA  and  CERCLA  were  reviewed  in  detail  with  technical  staff. 
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Mr.  Wetzel  has  managed  numerous  projects  related  to  the  treatment,  storage  and 
disposal  of  hazardous  wastes.  He  managed  an  investigation  of  treatment,  storage, 
and  disposal  practices  for  ignitable,  volatile,  and  reactive  industrial  wastes 
in  support  of  evolving  EPA  RCRA  regulations.  Mr.  Wetzel  investigated  land  dis¬ 
posal  practices  and  alternatives  to  land  disposal  (e.g.  incineration)  for  wastes 
from  the  manufacture  of  pesticides,  paints,  organic  solvents,  and  explosives. 

As  part  of  this  project,  Mr.  Wetzel  contributed  to  the  definition  of  volatility 
in  the  context  of  RCRA  regulations. 

For  Los  Alamos  National  Laboratory,  Mr.  Wetzel  managed  a  project  to  compare 
chemical  waste  treatment,  storage  and  disposal  practices  to  low-level  radioactive 
waste  management  practices.  He  designed  a  disposal  cell  for  wastes  from  light 
water  reactors.  The  design  incorporated  an  envelope  with  alternating  layers  of 
specially  sized  limestone  particles  and  a  mixture  of  sand  and  calcium  montmoril- 
lonite  clay  surrounding  the  wastes  to  provide  passive  containment.  The  proposed 
experiment  was  contained  entirely  within  a  synthetic  liner  so  that  quantities  of 
water  and  contaminants  could  be  accurately  measured.  Mr.  Wetzel  not  only  pre¬ 
pared  plans  and  specifications,  but  also  prepared  a  practical  effectiveness 
testing  program  for  the  system.  This  program  featured  leak  detection  for  the 
synthetic  liner  used  to  contain  the  experiment,  removal  of  moisture  in  the  un¬ 
saturated  zone  for  periodic  chemical  analysis,  and  a  materials  balance  analysis 
of  contaminants. 

Mr.  Wetzel  managed  an  intensive  hydrogeological  analysis  of  an  active  hazardous 
waste  disposal  facility  for  a  project  for  Anne  Arundel  County  in  Maryland.  An 
active  citizen's  group  was  involved  in  the  project  from  the  outset  and  frequent 
meetings  were  held  to  review  progress.  The  hydrogeology  and  the  presence  of  a 
sole  source  aquifer  at  the  site  necessitated  the  expansion  of  a  groundwater  moni¬ 
toring  program  to  include  additional  wells  in  specific  configurations  to  provide 
a  more  representative  assessment  of  groundwater  quality.  At  the  County's  re¬ 
quest,  Mr.  Wetzel  reviewed  the  site  closure  plan  and  recommended  modifications 
which  involved  a  much  more  detailed  plan  for  sampling  and  analyzing  a  surface 
runoff  collection  pond,  surface  water  and  decontamination  areas. 

Mr.  Wetzel  managed  a  project  involving  the  designation  of  disposal  technology 
alternatives  and  the  preparation  of  general  guidelines  for  hazardous  waste  and 
low-level  radioactive  waste  facility  siting  for  the  State  of  West  Virginia.  He 
managed  the  development  and  implementation  of  a  survey  of  users  of  low-level 
radioactive  materials  in  five  Western  states  and  examined  waste  treatment,  storage 
and  disposal  practices.  The  resulting  profile  was  used  to  assist  these  states 
in  the  orderly  planning  and  implementation  of  state  waste  management  programs. 

For  a  study  of  landfills  located  partially  in  saturated  clay  deposits, 

Mr.  Wetzel  critiqued  liner  and  drain  system  designs  to  assure  compliance  with 
RCRA  design  standards  and  evaluated  operational  and  maintenance  procedures  for 
leachate  collection  systems.  He  has  conducted  design  reviews  and  recommended 
approaches  for  facility  upgrade  for  RCRA  Part  B  submittals  prepared  for  private 
clients. 
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While  serving  as  Technical  Director  for  a  series  of  investigations  of  the 
applicability  and  effectiveness  of  waste  site  remedial  actions,  Mr.  Wetzel 
provided  guidance  on  waste  site  and  remedial  action  design  and  construction  for 
16  case  studies  of  remedial  actions  across  the  U.S.  He  participated  in  the 
development  of  a  manual  regarding  the  engineering  aspects  of  slurry  trenching 
at  waste  sites.  For  a  study  of  waste  storage  drum  handling,  Mr.  Wetzel  provided 
overview  of  drum,  consol idation  methodologies,  which  use  essentially  the  same 
testing  protocols  as  those  used  by  commercial  waste  disposal  facilities  to 
comply  with  RCRA. 

Mr.  Wetzel  conducted  a  number  of  site  visits  to  small  POTWs  under  an  EPA  program 
to  assist  in  the  implementation  phases  of  industrial  pretreatment  programs. 
Assistance  included  visiting  industrial  users,  recommending  effluent  limitations 
to  be  placed  on  system  users  and  recommending  low-cost  changes  to  facilities  to 
more  effectively  meet  discharge  limitations.  Typical  issues  involved  the 
effectiveness  of  surface  impoundment  treatment  systems  and  sludge  dewatering 
and  disposal.  Recently,  Mr.  Wetzel  managed  a  project  to  provide  NPDES  permit 
writers  with  guidance  on  the  causes  and  prevention  of  industrial  material 
spil Is. 


For  previous  employers,  Mr.  Wetzel  has  performed  the  following: 


o  Contributed  to  the  unique  design  of  a  small  municipal  collection,  treat¬ 
ment  and  land  disposal  system  for  handling  wastewater.  This  system 
included  a  sewage  pump  at  each  household,  small  diameter  plastic  pipe 
collection  system,  batch  treatment  and  land  disposal.  The  batch  treat¬ 
ment  system  required  development  of  design  parameters  for  sequencing  of 
flow  to  a  series  of  treatment  tanks.  This  sequencing  batch  treatment 
method  has  subsequently  been  applied  by  others  to  the  treatment  of  high 
strength  landfill  leachates. 


o  Designed  a  solids  handling  and  disposal  system  for  a  major  steam  electric 
utility.  Activities  included  production  of  plans  and  specifications 
and  assistance  in  equipment  selection.  In  the  course  of  conducting  the 
project,  Mr.  Wetzel  identified  other  process  problems,  which  were 
subsequently  verified  and  corrected  by  the  utility. 


o  Provided  input  on  environmental  requirements  and  costs  for  the  SRC-II 
coal  liquefaction  process.  Mr.  Wetzel  contributed  to  equipment  selection 
and  costs  for  meeting  anticipated  wastewater  and  solid  waste  environmental 
requi rements. 


o  Contributed  to  a  number  of  industrial  wastewater  effluent  guidelines 
development  studies,  particularly  in  the  areas  of  treatment  system 
costs  and  impacts  of  wastewater  treatment  on  solid  waste  volumes  and 
disposal  needs. 


o  Contributed  to  a  program  for  developing  new  construction  materials  and 
techniques  for  airport  runway  pavements  as  an  employee  of  the  Federal 
Aviation  Administration. 
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SELECTED  PUBLICATIONS 


Wetzel,  R.S.,  Tafuri,  A.N.,  Sinclair,  J.R.  Improved  Techniques  for  Removal  of 
Sediments  Contaminated  with  Hazardous  Materials.  Proceedings  of  the  American 
Society  of  Civil  Engineers  Conference  "Dredging  84",  November  14-16,  1984. 

Spooner,  P.,  Wetzel,  R.S.,  Spooner,  C. ,  Furman,  C.,  Tokarski,  E.,  Hunt,  G. , 
Hodge,  V. ,  Robinson,  T.  1984.  Slurry  Trench  Construction  for  Pollution 
Migration  Control.  Prepared  under  EPA  Contract  No.  68-03-3113. 

Wetzel,  R.S. ,  Wagner,  K. ,  Tafuri,  A.N.  Drum  Handling  Practices  at  Abandoned 
Sites.  Proceedings  of  the  National  Conference  on  Management  of  Uncontrolled 
Hazardous  Waste  Sites,  November  29  -  December  1,  1982. 

Rogoshewski ,  P.,  Wetzel,  R.S.,  Sanning,  D.  1982.  Handbook  for  Remedial  Actions 
at  Waste  Disposal  Sites.  Proceedings  of  the  Eighth  Annual  Research  Symposium, 
USEPA,  Office  of  Research  and  Development,  March  1982. 

Wetzel,  R.S.  1981.  Design  of  an  Experimental  Facility  to  Enhance  In-Place 
Treatment  of  Radioactive  Residuals.  Proceedings  of  the  1981  National  Meeting 
of  the  American  Institute  of  Chemical  Engineers,  November  8-12,  1981. 

Wetzel,  R.S.  1979.  Wastewater  Reuse  for  the  Solvent  Refined  Coal  Process.  Pro¬ 
ceeding  of  the  86th  National  Meeting  of  the  American  Institute  of  Chemical 
Engineers,  April  1-4,  1979. 

Rogoshewski,  P.J.,  Koester,  P.A. ,  Koralek,  C.S.,  Wetzel,  R.S.  and  Shields  K.J. 
1978.  Standards  of  Practice  Manual  for  the  Solvent  Refined  Coal  Liquefaction 
Process.  Prepared  under  EPA  Contract  No.  68-02-2162. 
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Virginia  Polytechnic  Institute:  M.S.,  Environmental  Engineering  (1986) 
University  of  Pittsburgh:  B.S. ,  Environmental  Science  (1977) 


EXPERIENCE 


Ms.  Durst  is  an  environmental  engineer  with  SAIC's  Applied  Technology  Division. 
She  has  more  than  7  years  of  technical  experience  ranging  from  design  of  water, 
wastewater  and  hazardous  waste  treatment  systems  to  evaluation  and  analyses  of 
wastewater  and  soils.  She  is  familar  with  RCRA  regulations  and  permitting 
procedures.  She  has  also  managed  quality  control/quality  assurance  procedures 
and  directed  product  research  and  development  for  a  chemical  manufacturing 
facil i ty. 

Currently,  Ms.  Durst  is  participating  in  several  hazardous  waste  site  investiga¬ 
tions  for  both  the  Superfund  program  and  the  DOD  Installation  Restoration 
Program.  She  is  providing  engineering  support  for  the  Remedial  Investigation/ 
Feasibility  Study  of  a  top  priority  Superfund  site.  Her  responsibilities 
include  detailed  investigation  of  previous  remediation  efforts  and  engineering 
evaluation  of  on-site  treatment  techniques  and  removal  options  for  both 
contaminated  soils  and  groundwater. 

For  the  Air  National  Guard,  Ms.  Durst  is  the  engineering  operations  manager  for 
the  Gowen  Field,  Idaho  Installation  Restoration  Program  Phase  II/IV-A  project. 

Her  responsibilities  include  evaluation  of  the  hazardous  waste  sites  on  the 
base  to  determine  if  remedial  action  is  necessary.  She  is  also  directing  the 
operations  and  evaluation  of  remedial  action  technologies  which  will  result  in 
the  development  of  Remedial  Action  Plans  for  the  contaminated  sites. 

Ms.  Durst  assisted  with  a  Remedial  Investigation/Feasibility  Study  of  the 
Rockaway  Borough  Well  Field,  a  contaminated  aquifer  site  on  the  CERCLA  National 
Priorities  List.  Her  responsibilities  included  developing  candidate  remedial 
alternatives  and  identifying  the  most  cost-effective  method  for  treating  the 
contaminated  groundwater  aquifer  which  supplied  potable  water  for  the  community. 

For  the  EPA,  Ms.  Durst  contributed  to  the  design  and  operations  management  of  an 
in  situ  biological  treatment  system  at  an  Air  Force  site.  The  groundwater  and 
subsurface  soils  at  the  site  were  contaminated  with  solvents,  jet  fuels,  and 
plating  wastes.  The  bioreclamation  project  was  implemented  by  the  injection  of 
hydrogen  peroxide  and  nutrients  to  enhance  microbial  degradation  of  the  wastes. 
Ms.  Durst  assisted  with  design  of  the  injection  and  recovery  system  and  developed 
a  biological  and  chemical  monitoring  program  to  assess  system  operation  and 
performance  and  evaluate  treatment  success.  In  addition,  she  was  responsible 
for  data  analysis,  field  operations,  and  project  engineering. 
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Ms.  Durst  participated  in  SAIC's  research  effort  to  develop  solids  separation 
equipment  for  the  separation  of  dredged  contaminated  sediments  by  level  of 
contamination.  The  research  effort  was  conducted  for  USEPA  and  the  U.S.  Coast 
Guard  to  evaluate  methods  to  potentially  reduce  the  cost  of  treatment  and 
disposal  of  contaminated  sediments.  She  was  a  major  contributor  to  development 
of  a  laboratory  research  study  and  pilot-scale  equipment  testing  procedures. 

The  lab  study  was  designed  to  examine  the  distribution  of  organic  and  inorganic 
contaminants  in  both  the  grain  size  and  organic  fractions  of  contaminated 
sediments.  Pilot-scale  equipment  testing  was  designed  to  evaluate  separation 
efficiencies  of  various  types  of  equipment. 

Under  the  RCRA  Implementation  Program,  Ms.  Durst  has  become  familiar  with 
hazardous  waste  regulations  and  participated  in  various  aspects  of  the  Program. 
She  has  reviewed  RCRA  Part  B  permit  applications  for  completeness  and  technical 
deficiencies  and  formulated  comments  to  direct  the  applicant  in  providing  the 
necessary  information  in  order  to  acquire  RCRA  permits.  In  addition,  Ms.  Durst 
has  served  as  a  member  of  Part  B  permit  review  QA/QC  teams  and  has  evaluated 
applications  to  meet  the  RCRA  requirements  under  the  Hazardous  and  Solid  Waste 
Amendments  of  1984.  Ms.  Durst  has  conducted  RCRA  Facility  Assessments  (RFA's) 
including  preliminary  reviews  of  files,  visual  site  inspections,  and  as  a  member 
of  environmental  sampling  teams.  These  activities  have  included  identification 
of  solid  waste  management  units,  evaluation  of  potential  environmental  releases 
from  the  units,  review  and  evaluation  of  facility  hazardous  waste  management 
practices,  and  acquisition  of  environmental  samples  for  chemical  analyses. 

Through  previous  employment,  Ms,  Durst  has  gained  experience  in  a  wide  range  of 
technical  areas.  She  contributed  to  the  design  of  a  municipal  collection  and 
treatment  system  for  handling  wastewater.  The  system  included  primary  treatment, 
secondary  activated  sludge  treatment,  and  anaerobic  digestion  of  waste  solids. 

She  also  participated  on  a  project  to  evaluate  the  performance  of  a  three  stage, 
aerated  lagoon  treatment  system.  Monitoring  of  water  quality  and  hydraulic 
parameters  was  conducted  during  a  one-year  time  period.  Following  completion 
of  the  project,  recommendations  were  made  for  system  improvements. 

Ms.  Durst  assisted  with  modifications  and  upgrade  of  a  municipal  water  distribu¬ 
tion  and  treatment  system.  Responsibilities  included  hydrant  testing  for 
pressure  and  flow  rates,  and  pump,  piping,  and  auxiliary  equipment  design  and 
selection. 


For  private  clients,  Ms.  Durst  has  gained  experience  in  hazardous  waste  treat¬ 
ment  system  design,  treatability  studies,  delisting  petitions,  facility  closure 
plans  and  RCRA  Part  B  permit  applications.  She  assisted  with  the  design  of  a 
hazardous  waste  treatment  system  for  an  electric  arc  furnace  steel  production 
facility.  Treatability  studies  were  conducted,  under  her  direction,  to  determine 
the  most  feasible  method  of  rendering  the  waste  material  nonhazardous.  She  was 
also  responsible  for  submitting  a  delisting  petition  to  EPA  for  the  treated 
nonhazardous  waste.  Facility  closure  plans  for  hazardous  waste  storage  piles 
and  surface  impoundments  were  submitted  under  her  direction  for  a  steel  product¬ 
ion  facility  and  a  manufacturer  of  friction  products.  She  is  familiar  with 
RCRA  Part  B  permitting  procedures.  Experience  in  this  area  was  gained  by 
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assisting  with  a  permit  application  for  a  friction  products  manufacturing 
facil ity. 

As  an  independent  consultant  for  a  chemical  manufacturing  plant,  Ms.  Durst 
established  quality  control /qua! ity  assurance  procedures  for  the  company  and 
directed  product  research  and  development. 

Ms.  Durst  is  familiar  with  analytical  procedures  for  characterizing  and  testing 
water,  wastewater,  soil  and  coals.  She  has  assisted  with  mine  reclamation 
studies  and  the  design  of  treatability  studies  for  acid  mine  drainage.  She 
also  has  experience  in  field  investigation  activites  including  groundwater 
monitoring  well  installation  and  environmental  sampling  to  include  groundwater, 
surface  water,  stream  sediments,  and  soils. 

While  attending  graduate  school  at  Virginia  Polytechnic  Institute  and  State 
University,  Ms.  Durst  was  a  research  assistant  in  the  Department  of  Civil 
Engineering.  Experience  was  gained  in  the  design  and  operation  of  bench  scale  ion 
exchange,  dual  media  filtration,  biological  wastewater  treatment,  and  sediment¬ 
ation  unit  process  operations.  Laboratory  experience  was  also  gained  in  the 
characterization  of  water,  municipal  wastewater  and  industrial  wastewater.  Her 
research  effort  at  VPI&SU  examined  a  treatment  and  recovery  technique  for  a 
hazardous  waste  and  was  presented  in  a  thesis  entitled  "Removal  of  Silver  and 
Mercury  from  COD  Waste  Solutions." 


PUBLICATIONS 

Wetzel,  R.  S. ,  D.  H.  Davidson,  C.  M.  Durst,  and  D.  J.  Sarno.  1987.  Effectiveness 
of  In  Situ  Biological  Treatment  of  Contaminated  Groundwater  and  Soils  at  Kelly 
Air  Force  Base,  Texas.  Proceedings  of  the  4th  Annual  Conference  on  Hazardous 
Materials  and  Hazardous  Wastes,  Hazardous  Materials  Control  Research  Institute, 
Washington,  D.C, ,  March  16-18,  1987. 

Wetzel,  R.  S. ,  D.  H.  Davidson,  C.  M.  Durst,  and  D.  J.  Sarno.  1986.  Field 
Demonstration  of  In  Situ  Biological  Treatment  of  Contaminated  Groundwater 
and  Soils.  Proceedings  of  the  12th  Annual  Research  Symposium  on  Land  Dis¬ 
posal,  Remedial  Action,  Incineration,  and  Treatment  of  Hazardous  Waste, 

USEPA  Hazardous  Waste  Engineering  Research  Laboratory,  Cincinnati,  Ohio, 

April  21-23,  1986. 

Durst,  C.  M.  1986.  Removal  of  Silver  and  Mercury  from  COD  Waste  Solutions. 
Thesis.  Department  of  Civil  Engineering,  Virginia  Polytechnic  Institute 
and  State  University. 

Wetzel,  R.  S. ,  C.  M.  Durst,  D.  J.  Sarno,  P.  A.  Spooner,  S.  C.  James,  and 
E.  Heyse.  1985.  Demonstration  of  In  Situ  Biological  Degradation  of  Con¬ 
taminated  Groundwater  and  Soils.  Proceedings  of  the  6th  National  Conference 
on  Management  of  Uncontrolled  Hazardous  Waste  Sites,  Hazardous  Materials 
Control  Research  Institute,  Washington,  D.C.,  November  4-6,  1985. 
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Durst,  C.  M.,  and  W.  R.  Knocke.  1985.  Removal  of  Silver  from  COD  Waste 
Solutions.  Proceedings  of  the  17th  Mid-Atlantic  Industrial  Waste  Conference, 
Lehigh  University,  June  23-25,  1985. 

AWARDS,  HONORS,  PROFESSIONAL  AFFILIATIONS  AND  CERTIFICATIONS 

Virginia  Engineer-In-Training  Certification 
Tau  Beta  Pi  Engineering  Honor  Society 
Phi  Kappa  Phi  National  Honor  Society 
Water  Pollution  Control  Federation  Member 
American  Water  Works  Association  Member 
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EDUCATION 

University  of  Delaware,  Bachelor  of  Science,  Geology,  (1984) 


EXPERIENCE 

Mr.  Gibson  is  a  geologist  with  SAIC's  Applied  Technologies  Division,  Geotechnical 
Assessment  Section.  He  has  been  involved  in  the  implementation  of  Air  Force 
IRP  (Installation  Restoration  Program)  studies  at  Air  Force  Bases  throughout  the 
country.  These  studies,  which  are  currently  in  the  confirmation/quantification 
phase,  are  intended  to  determine  the  degree  and  extent  of  environmental  degrada¬ 
tion  resulting  from  past  operations  at  the  Air  Force  Base.  Mr.  Gibson's  re¬ 
sponsibilities  include:  supervision  of  the  drilling  and  installation  of  soil 
gas  and  groundwater  monitoring  wells;  sampling  of  groundwater,  surface  waters, 
soils,  and  stream  sediments;  analysis  of  data;  assessment  of  hydrologic  condi¬ 
tions;  characterization  of  the  local  hydrogeology;  and  preparation  of  the  final 
reports. 

He  has  also  participated  in  an  in-situ  bioreclamation  research  project  at  a  con¬ 
taminated  site  located  on  Kelly  Air  Force  Base,  Texas.  This  research  project  was 
intended  to  enhance  the  microbial  degradation  of  organic  contaminants  through  the 
controlled  injection  of  microbe  proliferating  nutrients.  His  responsibilities  in 
this  remedial  action  research  project  consisted  of:  system  operation  (control 
and  planning  of  the  pumping  and  injection  rates  of  both  circulated  groundwater 
and  microbial  nutrients);  groundwater  sampling;  supervision  of  subcontractor 
personnel;  sampling  of  contaminated  soils  obtained  by  drilling  equipment  while 
employing  sterile  sampling  techniques;  and  field  analysis  of  soil  and  groundwater 
chemical  parameters. 

In  addition  to  these  activities,  Mr.  Gibson  has  participated  in  EPA  Resource 
Conservation  and  Recovery  Act  (RCRA)  Part  B  Application  Completeness  Checks. 

These  checks,  which  were  performed  on  permit  applications  submitted  by  various 
private  companies  with  hazardous  waste  management  facilities,  required  the 
evaluation  of  oach  application  to  determine  the  adequacy  of  the  data  provided 
and,  on  a  preliminary  basis,  the  technical  soundness  of  the  document. 

Prior  to  joining  SAIC,  Mr.  Gibson  was  a  geologist  with  ATEC  Associates  of 
Salisbury,  Maryland.  With  this  geotechnical  engineering  firm,  Mr.  Gibson's 
responsibilities  included  the  evaluation  of  driven  splitspoon  samples  to 
facilitate  construction  of  well  logs;  the  inspection  of  structural  foundations, 
data  interpretation,  and  report  preparation.  He  assisted  in  a  variety  of 
projects  consisting  of  structural  foundation  recommendations;  determination 
of  the  areal  extent  and  volume  of  proposed  borrow  pit  materials;  and 
potentiometric  mapping. 
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Also,  Mr..  Gibson  was  previously  employed  by  Delmarva  Drilling  Company  of 
Bridgeville,  Delaware.  As  a  member  of  the  drilling  group,  he  assisted  with  all 
facets  of  water  well .installation  and  evaluation.  His  responsibilities  in¬ 
cluded:  logging  and  installation  of  groundwater  producing  and  monitoring  wells; 
conducting  water  well  pumping  and  slug  tests  used  in  the  determination  water  well 
and  aquifer  parameters;  recommendations  concerning  water  well  location  and  design; 
and  data  interpretation. 

Mr.  Gibson  was  a  research  assistant  -for  the  Geology  Department  of  the  University 
of  Delaware,  during  the  summer  of  1984.  In  this  capacity,  he  assisted  in  the 
investigation  of  the  geological  and  environmental  characteristics  of  a  coastal 
area  experiencing  rapid  erosion  in  Central  Delaware.  He  was  responsible  for 
flowmeter  installation;  collection  of  sediment  samples;  surveying  of  the  coastal 
zone;  determining  the  location  of  sediment  sources;  and  preparation  of  reports. 

PROFESSIONAL  AFFILIATIONS 


National  Water  Well  Association 
PUBLICATIONS 


Installation  Restoration  Program  Phase  II-Confirmation/Quantification,  Stage  1, 
Draft  Report  for  Charleston  Air  Force  Base  (Co-authored  with  E.  Repa,  et.  al.'); 
for  U.S.  Air  Force,  OEHL,  Brooks  AFB,  Texas.  (1985). 
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SARA  WILLIS  HARTWELL 


EDUCATION 


B.S. ,  Chemistry,  Guilford  College  (1974) 

SHORTCOURSES 

1978.  Column  Selection  in  Gas  Chromatography  -  Supelco,  Inc.,  Bethesda,  MD 

1979.  High  Pressure  Liquid  Chromatography  Apparatus  Workshop  -  American 
Chemical  Society  Short  Course,  Philadelphia,  PA 

1980.  Atomic  Absorption  Spectroscopy  Course  -  Perkin  Elmer,  Gaithersburg,  MD 

1982.  Polymer  Chemistry,  Principles  and  Practice  -  American  Chemical  Society 
Short  Course,  Blacksburg,  VA 

1982.  Gel  Permeation  Chromatography  -  Waters,  Inc.,  Milford,  MA 
EXPERIENCE 

Ms.  Hartwell  is  a  Senior  Chemist  with  SAIC's  Environmental  Technology  Group 
in  the  Regulatory  Compliance  Division.  She  has  12  years  of  professional 
experience  as  an  analytical  chemist,  including  sampling  techniques  and  analyses 
in  environmental,  biological  and  industrial  systems. 

As  a  Development  Chemist  with  an  industrial  concern,  Ms.  Hartwell  was  involved 
in  problem-solving  research  on  polymers,  coatings,  adhesives,  inks  and  aluminum. 
She  has  extensive  experience  with  gas  chromatography,  high  pressure  liquid 
chromatography,  gel  permeation  chromatography  and  fourier  transform  infrared 
spectroscopy.  She  served  as  technical  advisor  to  a  manufacturing  operation, 
evaluating  materials  and  process  related  issues  with  a  wide  spectrum  of 
techniques  including  thermal  analysis,  rheology  and  optical  microscopy.  Ms. 
Hartwell  designed  and  implemented  a  database  management  system  for  laboratory 
data,  and  trained  the  technical  staff  in  its  use.  She  was  responsible  for 
analytical  method  development,  dissemination  and  implementation,  including  the 
selection  and  installation  of  appropriate  instrumentation. 

Ms.  Hartwell  was  Chairman  of  the  Building  Safety  Committee  for  2  years,  served 
on  the  Complex  Safety  Committee,  and  consulted  with  the  company's  safety  depart¬ 
ment  on  chemical  issues  pertinent  to  the  manufacturing  operation. 

As  a  Senior  Research  Technician  in  the  Department  of  Environmental  Toxicology 
at  the  Johns  Hopkins  University  School  of  Public  Health  and  Hygiene,  Ms.  Hartwell 
was  the  primary  analyst  on  projects  concerned  with  the  analysis  of  phthalate 
esters,  carbonyl  sulfide  and  heavy  metals  in  biological  samples.  She  was 
responsible  for  analytical  method  development,  as  well  as  data  management, 
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using  gas  chromatography  and  atomic  absorption  spectroscopy.  She  coordinated 
projects  and  instrument  scheduling  in  a  multi-user  setting  and  taught  a  training 
course  in  the  theory  and  practice  of  atomic  absorption  spectroscopy. 

As  a  Laboratory  Technician  III  with  the  Frederick  Cancer  Research  Center,  Ms. 
Hartwell  performed  both  gas  and  liquid  chromatographic  analyses  of  anti-neoplastic 
agents  in  biological  systems.  She  was  responsible  for  the  development  of  the 
analytical  methods,  sample  handling  and  data  management. 

As  a  Chemist  II  at  the  Research  Triangle  Institute,  Ms.  Hartwell  performed 
trace  metal  analyses  on  animal  tissues,  aqueous  samples,  tar  residues  and  plant 
tissues.  Using  a  wide  range  of  chromatographic  techniques,  she  worked  on 
metabolic  studies  of  testosterone  propionate  and  trichlorocarbanalide  in  animal 
tissues  and  body  fluids.  Ms.  Hartwell  identified  and  quantified  components  of 
energy  related  wastes  and  effluents,  including  participation  in  pilot  scale  and 
in  situ  coal  gasification  studies.  She  was  responsible  for  sample  collection, 
preparation,  preservation,  storage,  and  analysis  and  the  reduction  and  manage¬ 
ment  of  data.  She  had  extensive  experience  with  gas  and  high  pressure  liquid 
chromatography,  mass  spectra  interpretation,  column  and  thin  layer  chromatography 
and  atomic  absorption  spectroscopy. 

As  a  student,  Ms.  Hartwell  was  the  Teaching  Assistant  for  introductory  chemistry 
labs. 

ASSOCIATIONS 


Ms.  Hartwell  is  a  member  of  the  American  Chemical  Society. 
PUBLICATIONS 


Lateralization  of  Zinc  in  Rat  Brain  and  Its  Relationship  to  a  Spartial  Behavior, 
James  J.  Valdes,  Sara  W.  Hartwell,  Sheryl  M.  Sato,  and  John  M.  Frazier. 
Pharmacology,  Biochemistry  and  Behavior,  Volume  16,  pp  915-917,  1982. 

The  Analysis  of  5-Azacytidine  (SAC)  and  5 ,6-Dihydro-5-Azacytidine  (H5AC)  in 

L1210  Cell  Culture  Samples  by  Gas  Chromatography  (GC)  and  Mass  Spectrometry 
(MS) ,  C.J.  Nielson,  S.W.  Hartwell,  J.V.  Evans,  and  S.K.  Daley,  presented 
at  the  American  Society  for  Pharmacology  and  Experimental  Therapeutics, 
Portland,  Oregon,  (August  19-24,  1979). 

Characterization  of  the  Components  of  Energy-Related  Wastes  and  Effluents, 

E.D.  Pellizzari,  J.T.  Bursey,  D.J.  Smith,  N.P.  CastiLlo,  and  S.L.  Willis, 
presented  at  the  26th  Annual  Conference  -  Mass  Spectrometry  and  Allied 
Topics,  St.  Louis,  Missouri,  (May  29  -  June  2,  1978). 

Identification  of  Organic  Constituents  in  Aqueous  Effluents  from  Energy-Related 
Processes ,  E.D.  Pellizzari,  N.P.  Castillo,  S.  Willis,  D.  Smith,  and  J.T. 
Bursey,  presented  at  the  175th  ACS  National  Meeting,  Anaheim,  California, 
(March  12-17,  1978), 
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Synthetic  Fuels  Production:  Analysis  of  Process  By-products  from  a  Laboratory 
Scale  Gasifier ,  C.M.  Sparacino,  R. A.  Zweidinger.  S.  Willis.  and  n.  Minn-i,^ 
for  presentation  at  EPA  contractor's  meeting,  Atlanta,  Georgia,  (February 
13-15,  1978). 

Analytical  Techniques  and  Analysis  of  Coal  Tars,  Waters  and  Gases,  C.M.  Sparacino, 
R.A.  Zweidinger,  and  S.  Willis,  presented  at  EPA  contractor's  meeting, 
Hollywood,  Florida,  (September  12-16,  1977). 

Application  of  Capillary  GC/ MS-Computer  Techniques  to  Identification  of  Organic 
Components  in  Environmental  Samples,  E.  Pellizzari,  R.  Berkley.  J.  Bunch, 

J.  Bersey,  D.  Smith,  R.  Williams,  and  S.  Willis,  presented  at  American 
Society  for  Mass  Spectrometry  Convention,  (May  29  -  June  3,  1977). 

The  Metabolism  and  Toxicity  of  Halogenated  Carbanilides ;  Biotransformation 
Products  of  3 ,4 ,4' -Trichlorocarbanilide .  C.G.  Birch,  R.A.  Hiles,  T.H. 

Eichold ,  A. R.  Jeffcoat,  R.W.  Handy,  J.M.  Hill,  S.L.  Willis,  T.R.  Hess,  and 
M.E.  Wall,  Drug  Metabolism  and  Disposition,  June,  1977. 

The  Metabolism  and  Toxicity  of  Halogenated  Carbanilides,  Biliary  Metabolites  of 
3, 4, 4 '-Trichlorocarbanilide  and  Trifluoromethyl-4,4'-Dichlorocarbanilide~Tn 
the  Rat,  A.  Robert  Jeffcoat,  Robert  W.  Handy,  Mark  T.  Francis,  Sara  Willis, 
Monroe  E.  Wall,  C.  Grant  Birch  and  Richard  A.  Hiles.  Drug  Metabolism  and 
Disposition,  Volume  5,  Number  2. 


Verified  for  Accuracy  by 


/ 


Date :  Yhnr  It 


Use  or  disclosure  of  data  contained  on  this  sheet  is  sut/'ci  to  the  restriction  on  the  title  page  of  this  proposal  or  quotation. 


J.  CANDACE  NOTHWANGER 


Page  1  of  2 


EDUCATION 


University  of  Rochester;  8.S.,  Geology/Biology  (1984) 


EXPERIENCE 


Ms.  Nothwanger  is  a  geologist  in  the  Geotechnical  Assessment  Section  of  SAIC's 
Waste  Management  Department.  Her  primary  responsibilities  include  the  assess¬ 
ment  of  geologic  and  hydrologic  conditions  at  hazardous  waste  sites. 


Ms.  Nothwanger  is  currently  involved  in  the  implementation  of  environmental 
investigations  conducted  under  the  United  States  Air  Force's  Installation 
Restoration  Program  (IRP).  This  program  was  designed  to  determine  the  magni¬ 
tude  and  extent  of  contamination  resulting  from  previous  operations  at  United 
States  Air  Force  installations.  In  support  of  the  IRP,  Ms.  Nothwanger  super¬ 
vised  the  installation  of  groundwater  monitoring  wells  at  Eielson  Air  Force 
Base,  Alaska,  George  Air  Force  Base,  California,  Charleston  Air  Force  Base, 

South  Carolina,  and  McEntire  Air  National  Guard  Base,  South  Carolina.  She  also 
supervised  the  installation  of  soil  gas  monitoring  wells,  conducted  well  develop¬ 
ment  operations  and  aquifer  tests,  and  participated  in  soil,  sediment,  surface 
water,  and  ground  water  sampling  efforts.  Ms.  Nothwanger  participated  in  pre¬ 
paration  of  the  work  plans  for  field  efforts  at  Eielson  Air  Force  Base,  Lowry 
Air  Force  Base  (Colorado),  and  Gowen  Field  (Idaho).  She  also  provided  cost 
estimates  and  projections  of  hours  required  for  segments  of  these  projects.  In 
addition,  she  completed  data  analysis,  local  hydrogeologic  characterization  and 
hydrologic  assessment  of  the  sites,  and  participated  in  final  report  preparation. 

Under  contract  to  the  U.S.  Environmental  Protection  Agency's  Great  Lakes  Nation¬ 
al  Program  Office,  Ms.  Nothwanger  is  developing  a  Remedial  Action  Plan  for  the 
White  Lake  Area  of  Concern.  Under  the  same  program,  recently  she  co-authored 
the  Remedial  Action  Plan  for  the  Muskegon  Lake,  Michigan  Area  of  Concern. 

Ms.  Nothwanger  was  involved  in  the  Remedial  Investigation  Feasibility  Study 
(RI/FS)  currently  being  conducted  at  Stringfellow  Hazardous  Waste  Site,  Cali¬ 
fornia.  The  investigation  involves  comprehensive  evaluation  of  environmental 
conditions  at  the  site  and  includes  the  determination  of  the  aerial  extent  and 
direction  of  movement  of  the  contaminant  plume.  Ms.  Nothwanger  was  involved  in 
data  reorganization,  literature  search,  report  preparation,  and  development  of 
ground  water  and  geologic  strata  contour  maps  using  the  microcomputer  (IBM-PC). 


Ms.  Nothwanger  has  conducted  Part  B  Permit  Application  completeness  checks 
under  EPA's  Resource  Conservation  and  Recovery  Act  (RCRA).  The  completeness 
checks  examine  the  information  provided  on  permit  applications  submitted  by 
private  firms  possessing  hazardous  waste  management  operations.  The  complete¬ 
ness  checks  evaluate  the  validity  and  adequacy  of  the  data  presented  in  order 
to  determine  the  technical  quality  of  the  permit  application. 
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In  addition,  Ms.  Nothwanger  was  involved  in  the  production  of  two  major  pro¬ 
posals.  She  coordinated  project  description,  resume  and  matrix  preparation 
efforts,  and  selection  of  qualified  personnel  based  on  project  requirements. 

Under  contract  to  the  United  States  Air  Force  Systems  Command  (AFSC)/Aero- 
nautical  Systems  Division  (ASD),  SAIC  conducted  a  site  assessment  of  Air 
Force  Plant  (AFP)  38  in  Porter,  New  York.  Recommendations  resulting  from 
the  investigation  included  further  investigation  of  AFP  38  in  conjunction 
with  site  clean-up  and  closure  activities.  In  association  with  this  closure 
plan,  Ms.  Nothwanger  procured  surveyor  services,  set  specifications  for  this 
task,  participated  in  cost  estimate  preparation,  and  coordinated  communica¬ 
tion  between  the  Air  Force  Plant  contact  and  the  subcontractor. 

Prior  to  joining  SAIC,  Ms.  Nothwanger  worked  as  a  research  assistant  with 
Everett  &  Associates.  In  this  position,  she  conducted  literature  search  and 
plotted  geologic  data  for  an  asbestos  contaminant  project.  She  also  compiled 
data  on  acid  precipitation  and  fracturing  and  deep  well  disposal  for  the 
American  Petroleum  Institute  (API). 


PUBLICATIONS 


Waldron,  M.  and  C.  Nothwanger.  1986.  Muskegon  Lake  Remedial  Action  Plan. 
Initial  Draft.  Prepared  for  U.S.  EPA  Great  Lakes  National  Program  Office. 
Contract  68-04-5041,  WA86GL-06. 

Eades,  R. ,  A.  Lapins,  C.  Nothwanger,  F.  Zafran,  and  J.  Mentz.  1985.  In¬ 
stallation  Restoration  Program,  Phase  II  -  Confirmation/Quantification, 
Stage  1,  McEntire  Air  National  Guard  Base,  South  Carolina  USAF,  OEHL, 
Brooks  AFB,  Texas. 


PROFESSIONAL  AFFILIATIONS  AND  CERTIFICATIONS 
National  Water  Well  Association  (NWWA) 
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FREDERIC  A.  ZAFRAN 


Drexel  University,  M.S.,  Environmental  Science  (1979) 

Michigan  State  University,  B.S.,  Zoology  (1973) 

SUMMARY 

Mr.  Zafran  is  a  Senior  Environmental  Scientist  and  Project  Manager  with  exper¬ 
tise  in  the  assessment  of  impacts  of  toxic  substances  and  hazardous  waste  on 
environmental  and  biological  systems.  He  is  experienced  in  conducting  public 
health  and  environmental  risk  assessments  of  contaminants  released  from  Super¬ 
fund  sites,  RCRA  facilities,  DOD  and  DOE  waste  sites,  and  laboratory  and 
industrial  facilities.  Mr.  Zafran's  experience  includes  the  assessment  (fate 
and  effects)  of  nonconventional ,  conventional  and  priority  toxic  pollutants 
(CWA  Section  307a. 1  compounds);  drinking  water  additives;  pesticides;  indus¬ 
trial  solvents;  synfuels  and  synfuel  products;  dredge  and  fill  materials; 
sewage  sludge;  coal  ash;  and  complex  hazardous  wastes.  Mr.  Zafran's  back¬ 
ground  encompasses  work  in  environmental  chemistry,  ecology,  and  toxicology, 
as  well  as  water  quality  planning  and  management. 

EXPERIENCE 

Mr.  Zafran  is  currently  managing  a  number  of  work  assignments  for  EPA  Head¬ 
quarters  and  EPA  Region  V.  For  the  Office  of  Drinking  Water  (ODW),  Mr.  Zafran 
and  a  staff  of  10  scientists  are  preparing  occurrence  and  exposure  estimates 
for  24  pesticides/syjithetic  organic  chemicals  in  public  drinking  water 
supplies  (ground  water  and  surface  water).  This  work  supports  EPA  in  the 
development  of  drinking  water  MCLs.  On  another  assignment  for  ODW,  Mr.  Zafran 
and  SAIC  technical  staff  are  evaluating  the  relationships  between  occurrence 
of  pesticides  in  ground  water  and  site-specific  measures  of  vulnerability  and 
exploring  the  use  of  this  information  in  developing  ground-water  monitoring 
programs  for  public  water  supply  system.  For  the  EPA  Region  V  Great  Lakes 
National  Program  Office,  Mr.  Zafran  is  responsible  for  the  preparation  of 
Remedial  Action  Plans  for  Deer  Lake  and  Torch  Lake  in  Michigan.  In  these  two 
assignments,  SAIC  is  evaluating  environmental  conditions  in  the  river  and  lake 
systems,  and  developing  a  systematic  and  comprehensive  approach  to  restoring 
beneficial  uses. 

Mr.  Zafran  has  been  extensively  involved  in  public  health  and  environmental 
assessment  of  hazardous  waste  sites.  He  is  presently  contributing  to  the 
Remedial  Investigation  and  Feasibility  Study  for  the  Stringfellow  Hazardous 
Waste  Disposal  Site  (Glen  Avon,  CA),  and  is  responsible  for  the  public  health 
risk  assessment  and  environmental  evaluation  of  remedial  action  alterna¬ 
tives.  Mr.  Zafran  was  SAIC/ETG  Project  Manager  on  a  contract  for  the  Depart- 
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ment  of  Energy  to  evaluate  the  extent  of  waste  site  contamination  at  the 
Savannah  River  Plant  in  Aiken,  South  Carolina,  and  to  identify  and  select 
remedial  action  alternatives.  He  was  responsible  for  the  following  assess¬ 
ments:  (1)  selection  of  indicator  contaminants  for  26  waste  sites;  (2) 
development  and  application  of  methods  for  characterizing  long-term  risks  to 
human  health  for  nonradioactive  contaminants;  (3)  methods  development  for 
public  health  risk  assessment  (acute  toxicity)  of  transportation  and  waste 
site  closure  accidents;  and  (4)  review  of  transport  models  for  ecosystem 
impact  assessment.  Mr.  Zafran  recently  completed  an  assessment  of  potential 
long-  and  short-term  risks  to  human  health  of  release  of  chemicals  from  the 
proposed  EPA  Full  Containment  Hazardous  Waste  Research  Facility  in  Cincinnati, 
Ohio.  He  evaluated  impacts  associated  with  day-to-day  operations  at  the 
laboratory,  as  well  as  catastrophic  release  (explosion). 

Mr.  Zafran  is  also  involved  in  Phase  II  and  Phase  IV  Installation  Restoration 
Program  assessments  of  waste  management  activities  at  DOD  Air  National  Guard 
Bases  through  the  country.  He  is  responsible  for  providing  the  public  health 
and  environmental  risk  assessments  required  to  support  site  evaluation  and 
remediation,  at  more  than  half  a  dozen  facilities.  Mr.  Zafran  is  conducting  a 
similar  analysis  on  an  RI/FS  for  the  U.S.  Ecology  RCRA  Facility  in  Sheffield 
Ill  inois. 

For  the  EPA  Office  of  Policy  Analysis,  Mr.  Zafran  contributed  to  a  study  on 
the  comparative  risks  to  human  health  of  sources  of  ground-water  contamina¬ 
tion.  He  refined  the  approach  to  comparative  risk  analysis  and  characterized 
the  release,  transport,  and  transformation  of  indicator  compounds  from  select¬ 
ed  sources. 

Mr.  Zafran  has  assisted  the  EPA  Office  of  Solid  Waste  (OSW)  in  reviewing 
applications  submitted  by  industry  for  RCRA  Part  B  permits.  In  addition,  he 
has  reviewed  numerous  delisting  petitions  for  exclusion  of  waste  generated  at 
specific  facilities,  from  listing  under  RCRA  as  hazardous  waste.  Also  for 
OWS,  Mr.  Zafran  assisted  in  evaluating  the  Vertical  Horizontal  Spread  (VHS) 
ground-water  transport  model  proposed  by  EPA  for  use  in  predicting  levels  of 
contaminants  at  receptor  wells.  In  addition  to  evaluating  the  appropriateness 
of  the  model  for  its  intended  use,  Mr.  Zafran  proposed  a  method  for  estimating 
concentration  of  organic  compounds  in  leachate  from  land-farmed  waste,  or 
waste  disposed  in  landfills.  The  approach  involved  predicting  the  equilibrium 
partitioning  of  contaminants  between  aqueous  and  solid  phases  of  soil -water 
systems. 

For  the  Chemical  Manufacturers  Association  (CMA),  Mr.  Zafran  recently  prepared 
an  overview  of  methods  for  characterizing  risks  to  public  health  of  long-term, 
low-level  release  of  chemicals  from  industrial  facilities.  This  work  was 
incorporated  into  an  Air  Toxics  Information  Manual  provided  as  guidance  by  CMA 
to  member  industries.  For  ARCO  Chemical  Company,  he  reviewed  and  synthesized 
information  cn  mammalian  toxicology  and  human  healths  effects  of  exposure  to 
Stoddards  Solvents. 
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Mr.  Zafran  was  technical  reviewer  of  the  EPA  report  "Health  Assessment  Docu¬ 
ment  for  Nickel,"  prepared  by  the  Office  of  Research  and  Development.  The 
report  serves  as  a  source  document  for  Agency-wide  use. 

Mr.  Zafran  was  involved  in  the  development  of  a  water  quality  management  plan 
for  the  Grand  Calumet  River/Indiana  Harbor  Canal.  He  conducted  a  critical 
evaluation  of  the  State's  water  quality  criteria  and  standards  program, 
developed  a  method  for  evaluating  the  existing  sediment  contamination  problem, 
and  used  this  method  to  identify  and  rank  sediment  contaminants  of  concern  to 
aquatic  life  and  human  health. 

As  Work  Assignment  Manager  on  the  Water  Quality  Based  Program  Contract  for  the 
EPA  Office  of  Water  Regulations  and  Standards,  Mr.  Zafran  was  responsible 
for:  (1)  developing  hazard  assessments  (aquatic  ecological  effects  and  mam¬ 
malian/human  health  effects)  for  20  nonpriority  pollutants  found  to  be  incom¬ 
patible  with  the  workings  of  POTWs;  and  (2)  preparing  a  background  and  review 
document  on  methods  for  the  derivation  of  sediment  criteria  and  their  applica¬ 
tion  under  CWA,  MPRSA,  RCRA,  and  CERCLA.  Mr.  Zafran  was  also  technical  con¬ 
tributor  to  an  Environmental  Impact  Statement  on  the  disposal  of  coal  ash  in 
the  waters  of  the  New  York  Bight.  He  evaluated  the  toxic  impact  to  marine 
species  associated  with  direct  exposure  to  waste  ash  or  contaminants  released 
therefrom,  and  the  potential  for  effects  on  human  health  and  welfare. 

Mr.  Zafran  conducted  a  study  of  the  impact  of  coal  liquefaction  and  shale  oil 
products  on  aquatic  systems.  This  work  for  the  Office  of  Toxic  Substances 
involved  the  assessment  of  the  toxicity  of  compounds  characteristic  of  syn- 
fuels  that  are  responsible  for  major  environmental  effects:  polycyclic 
.aromatic  hydrocarbons,  polynuclear  heterocyclic  and  aromatic  bases,  water 
soluble  aliphatic  and  aromatic  hydrocarbons,  and  trace  metals. 

Mr.  Zafran  contributed  to  the  development  of  a  field  guide  for  EPA  and  the 
Coast  Guard,  on  responding  to  the  spill  of  sinking  chemicals  in  aquatic  sys¬ 
tems.  On  the  effort,  Mr.  Zafran  outlined  the  approach  to  the  following  evalu¬ 
ations:  (1)  characterization  of  discharged  materials  and  the  environmental 
setting;  (2)  determination  of  the  extent  of  contaminant  transport;  (3)  evalu¬ 
ation  of  environmental  impacts;  (4)  assessment  of  the  need  for  response;  and 
(5)  establishment  of  response  objectives. 

For  the  Office  of  Analysis  and  Evaluation,  Mr.  Zafran  conducted  a  study  of 
environmental  quality  problems  of  the  Narrangansett  Bay  estuary.  This  includ¬ 
ed  the  physical/chemical  characterization  of  the  estuarine  system,  and  examin¬ 
ation  of  uses  of  the  8ay  and  an  evaluation  of  water  quality  problems,  wetland 
loss,  and  shoreline  erosion.  Also  for  this  office,  Mr.  Zafran  assisted  in 
developing  a  five-year  estuarine  quality  and  protection  program  plan.  He 
identified  and  evaluated  research  needs  in  the  following  six  topical  areas: 
estuarine  characterization,  site-specific  criteria  development,  use  attain- 
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ability  analyses,  wasteload  allocation  techniques,  monitoring,  and  benefit- 
cost  assessment, 

Mr.  Zafran  was  Work  Assignment  Manager  on  a  project  for  the  EPA  Office  of 
Federal  Activities  to  assess  the  extent  to  which  the  404  Program  (Dredge  or 
Fill  Program)  assesses  and  supports  research  essential  to  the  protection  of 
sensitive  aquatic  resources.  Analysis  of  existing  research  and  future  needs 
facilitated  the  development  of  a  broad-based  program  plan  for  404-related 
research  activities. 

Mr.  Zafran  conducted  a  preliminary  study  of  the  impacts  of  incineration  of 
sewage  sludge  on  human  health  and  the  environment.  Specifically,  he  provided 
the  EPA  Sludge  Task  Force  with  an  assessment  of  contaminants  likely  to  be 
emitted  to  the  atmosphere,  a  quantification  of  emissions  factors,  and  an 
identification  of  pollutants  of  major  concern.  For  the  Office  of  Technology 
Assessment,  Mr.  Zafran  prepared  a  comparative  overview  of  ocean  disposal  of 
sewage  sludge  and  disposal  in  terrestrial  environments. 

Mr.  Zafran  has  contributed  to  the  development  of  regulatory  support  documents 
for  Toxic  Substances  Control  Act  Section  4,  priority  chemicals  (Office  of 
Pesticides  and  Toxic  Substances).  He  was  reasonable  for  the  analysis  of 
information  on  pollutant  emission,  environmental  transport,  and  transformation 
as  it  relates  to  occupational  and  general  population  exposures.  Also  for 
OPTS,  Mr.  Zafran  has  prepared  numerous  Chemical  Hazard  Information  Profiles, 
providing  background  health  and  exposure  data  in  support  of  risk  assessment 
and  test  rules  development  processes. 

PREVIOUS  EXPERIENCE 


Prior  to  working  for  SAIC,  Mr.  Zafran  was  employed  by  the  Krusen  Center  for 
Biomedical  Research  and  Engineering,  and  was  involved  in  the  study  of  neuro¬ 
muscular  function  in  human  locomotion.  While  in  graduate  school,  Mr.  Zafran 
worked  as  consultant  (health  systems  planner)  to  the  Pennsylvania  Department 
of  Health,  representing  the  Drexel  University  Environmental  Studies  Institute. 
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Society  of  Environmental  Toxicology  and  Chemistry 
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